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24 steps to a hospital bed 


The commonest task, such as climbing a flight of 
stairs, confronts the angina pectoris patient with 
a fearful question: “Will / be able to make it?” 


Exertion leads to attacks ...and fear of attacks 
leads to an increasing restriction of activities. Ulti- 
mately, even the attack-free intervals may lose all 
semblance of normal living. 


Remove the fear factor. In 4 out of 5 patients, 
routine prophylaxis with Peritrate reduces the in 
cidence and severity of anginal attacks, improves 
abnormal EKG tracings and increases exercise 
tolerance. 

A new sense of freedom restores the “cardiac 
cripple” to a sense of usefulness and participation, 


although he should not now indulge in previously 
prohibited strenuous exercise. 


Peritrate prophylaxis is simple: 10 or 20 mg. be- 
fore meals and at bedtime. The specific needs of 
most patients are met with Peritrate’s five conven- 
ient dosage forms: Peritrate 10 mg. and 20 mg. 
tablets; Peritrate Delayed Action (10 mg.) for 
protection continued through the night; Peritrate 
with Phenobarbital (10 mg. with phenobarbital 
15 mg.) where sedation is also required; Peritrate 
with Aminophylline (10 mg. with aminophylline 
100 mg.) in cardiac and circulatory insufficiency. 


Usual Dosage: A continuous schedule of 10 to 20 
meg. before meals and at bedtime. 


Peritrate’ 


(brand of pentaerythritol tetranitrate) 
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@ Acid distress 

@ Heartburn 

@ Dyspepsia 

@ Peptic ulcer 
“American Stomach” describes the familiar gastric stress in today’s pat- 
tern of excesses and tension. For these hyperacid states, ALUDROX offers 
modern control with its balanced antacid action. Prescribe it for prompt 


and prolonged buffering without constipation, acid rebound, or alkalosis. 


NE W—Peppermint-Flavored Suspension Wyeth 


TABLETS SUSPENSION Philadelphia 1, Pa 


A ! i D R O x to neutralize, 
not penalize 


Aluminum Hydroxide with Magnesium Hydroxide 


Comux onest “>... 
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Articles, book reviews, and other materials for publication should be addressed to the 
Chief Editor of the Specialty Journal concerned. Articles are accepted for publication on 
condition that they are contributed solely to that journal. 


An original typescript of an article, with one carbon copy, should be provided; it must 
be double or triple spaced on one side of a standard size page, with at least a 1l-inch margin 
at each edge. Another carbon copy should be retained by the author. An article in English 
by a foreign author should be accompanied by a draft in the author’s mother tongue, Im- 
provised abbreviations should be avoided. 
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* 
Dexamyl (a combination of 
dextro-amphetamine sulfate, S.K.F., and 
amobarbital) induces a mood of cheerfulness 
and optimism. Often, this is all that is needed 
to help the aged overcome their loneliness, the 
resentful feeling of being unwanted, the fears 
(imagined or real) of physical failings. 


Smith, Kline & French Laboratories, Philadelphia 


*T.M. Reg. U.S. Pat. Off. 
*T.M, Reg. U.S. Pat. Off. for sustained release capsules, 8.K.F, 
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a true calmative 


nostyn 


Ectylurea, AMES 


the power of gentleness 


helps patients face everyday anxieties and tensions 
action promotes an over-all calmness...”* 


New and Different + not a hypnotic-sedative—unrelated to any available chemo- 
psychotherapeutic agent + no evidence of cumulation or habituation « does not cause 
gastric hyperacidity « unusually wide margin of safety —no serious side effects reported 


Dosage: 150-300 mg. three or four times daily. 
Supplied: 300 mg. scored tablets, bottles of 48. 


*Ferguson, J. T.: J. Am. Geriatrics Soc, 4: 1080, 1956, 


(sy AMES COMPANY,INC + ELKHART, INDIANA 


oe for relief of daily tensions... 8 

q 

24956 


For the Asthmatic 


‘fast Relief 
“as LeETIEL 
Medihaler offers virtually instantaneous relief and does 
so with little effort and with maximum safety. 


Measured-Dose True Nebulization 

Delivers a measured dose of true nebular vapor... Dose 
is always the same regardless of strength of fingers or 
amount of medication in bottle. 


Costs the Patient Less 

Medihaler Oral Adapter is made of unbreakable plastic 
...no moving parts...and 200 applications in each 10 ce. 
bottle. 


Medihaler-Epi 

Riker brand of epinephrine U.S.P. 0.5% solution in inert, 

nontoxic aerosol vehicle. Each ejection delivers 0.125 mg. 

epinephrine. In 10 cc. vial with metered-dose valve. 
Indicated in acute or recurring bronchospasm. Re- 

places injected epinephrine in many emergency situations. 


Medihaler-lso 

Riker brand of isoproterenol HCI 0.25%; solution in 
inert, nontoxic aerosol vehicle. Each ejection delivers 
0.06 mg. isoproterenol. In 10 cc. vial with metered-dose 
valve. e Indicated in acute or recurring bronchospasm. 


Note: First prescription should include desired medication and 
/ Medihaler Oral Adapter, supplied with pocket-sized 
plastic container, 


The Medihaler principle 


is also available in Medihaler-Nitro™ (octyl nitrite) for the rapid re- 
lief of angina pectoris ...and Medihaler-Phen™ (phenylephrine-hydro- 
cortisone-neomycin) for lasting, effective relief of nasal congestion. 


Riker 
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On the 
Protein 


Quality 
of the 


Oatmeal 
Serving 


IN DIETARY MANAGEMENT, 
virtually regardless of the 
adjustment to be made, 
oatmeal proves remark- 
ably valuable. It is low in 
sodium, low in purines, 
low in inert residue, high 
in protein, notable for its 
vitamin and mineral con- 
tent, yet not excessive in 
calories. 


The Quaker Oats @mpany 


CHICAGO 


It has long been known by nutritionists (and probably 
some laymen) that the standard serving of oatmeal and 
milk supplies 9 grams of readily available protein. Per- 
haps less well known is the biologically excellent quality 
of the protein content of the oatmeal breakfast dish. 


Quantitatively, rolled oats has a higher average protein 
content than any other whole grain cereal.' Nutritionally, 
the quality of the protein is reflected in the contained 
amounts of essential amino acids. Chemical analyses of 
cereal proteins reveal oats to be relatively rich in essen- 
tial amino acids. Confirmatory biological evidence for 
this is apparent from comparative studies of protein 
quality of various breakfast cereals.” 


Feeding tests with small animals and human subjects 
indicate the amino acids of rolled oats to be readily 
available for absorption and utilization because of the 
high digestibility of oat protein.* *° The high nutritional 
value of the rolled oats-and-milk combination was proved 
many years ago in human feeding experiments in which 
the protein value was studied in terms of maintaining 
nitrogen equilibrium.” The excellent quality of the com- 
bination of proteins in the standard serving of oatmeal 
and milk is also evident in results of growth tests with 
weanling rats.’ 


Readily available high-quality protein is important to 
children for growth promotion and development, and 
to adults for normal maintenance and repair of tissue. 
The oatmeal-and-milk serving provides such protein, 
as well as valuable amounts of vitamins and minerals. 


Quaker Oats and Mother’s Oats, the two brands of 
oatmeal offered by The Quaker Oats Company, are 
identical. Both brands are available in the Quick (cooks 
in one minute) and the Old-Fashioned varieties which 
are of equal nutrient value. 


Watt, B.K., and Merrill, A.L.: Composition of Foods—Raw, Processed, 
Prepared, Washington, D.C., United States Department of Agriculture, 
Agricultural Handbook No. 8, 1950. 

Sure, B.: Nutritional Values of Proteins in Various Cereal Breakfast Foods, 
Food Res. 16:161 (Mar.-Apr.) 1951. 

. Murlin, J.R.; Nasset, E.S., and Marsh, M.E.: The Egg-Replacement 

Value of the Proteins of Cereal Breakfast Foods, With a Consideration of 

Heat Injury, J. Nutrition 16:249 (Sept.) 1938. 

Mitchell, H.H., and Block, R.J.: Some Relationships Between the Amino 

Acid Contents of Proteins and Their Nutritive Values for the Growing Rat, 

J. Biol. Chem. 163:599 (June) 1946. 

. Clark, L.C.; Ryer, H., and Murlin, J.R.: Relative to Egg Biological Values 
and Replacement Values of Some Cereal Proteins in Human Subjects, 
J. Nutrition 38:405 (Aug.) 1949. 

3}. Sherman, H.C.; Winters, J.C., and Philips, V.: Efficiency of Oat Protein in 
Adult Human Nutrition, J. Biol. Chem. 39:53 (1919). 

. Quaker Oats Company Research 

Laboratories Project Report. 
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METICORTELONE 


PREDNISOLONE 


patients with 


rheumatoid arthritis 


and their physicians deserve the benefits of 


METICORTELONE: 


(PREDNISOLONE) 


for patient for physician 

excellent relief of pain, swelling, tender- far smaller dosage than with oral hydro- 
ness...rapid restoration of function and cortisone... little or no worries about 
useful life...no weight gain to guard edema, sodium retention, potassium 
against ...no undue dietary restriction loss...patient cooperation assured... 
buff-colored tablets of 1, 2.5 and 5 mg. facilitates physiotherapy and other 
METICORTELONE,® brand of prednisolone, rehabilitation measures mts-2876 
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YOUR 


GUIDE TO 
CURRENT PUBLICATIONS 


Quarterly 
Cumulative 
Index Medicus 


WITH AUTHORS AND SUBJECTS... 


Divided into sections, one devoted The QUARTERLY CUMULATIVE 


to books and the other to periodical 
literature, the QUARTERLY CUM- 
ULATIVE INDEX MEDICUS con- 
tains a list of current publications 
alphabetized as to authors and sub- 
jects. The exact bibliographic refer- 
ence is given under the author with 
titles in the original language, while 
titles under subjects are all in Eng- 
lish. The index also includes a 
listing of journals, addresses and 
publishers. 


SUBSCRIPTION PRICE $25.00 PER YEAR 


CANADIAN AND FOREIGN $27.00 PER YEAR 


INDEX MEDICUS appears twice a 
year; volumes are cloth bound and 
cover periodicals for six months as 
indicated on the publication. These 
two volumes will be a convenient 
and inclusive reference for current 
literature. Invaluable for 
specialists, teachers, 
investigators, stu- 


medical 
practitioners, 
editors, writers, 
dents and libraries. 


AMERICAN MEDICAL ASSOCIATION 
535 NORTH DEARBORN STREET 
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Pathogenesis of Diabetes 


Elucidation of the pathogenesis of a dis 
ease prompts a rational search for the most 
appropriate therapy. In the majority of 
patients with diabetes mellitus, the patho 
genesis has established, but 
significant contributory factors have been 
demonstrated in some instances. 


not been 


Decreased Insulin Secretion.—A marked 
decrease in pancreatic islet tissue, whether 
carcinomatosis, pancreatitis, 
extirpation, or in other ways, has been 
found to cause diabetes. But in the majority 
of patients, apparently there is insufficient 


produced by 


morphologic abnormality to account for the 
development of this disorder. It could be 
postulated that a biochemical defect in the 
B-cells is associated with a decreased insulin 
synthesis and/or release. Such a concept 
deserves notation in considering the possible 
sulfonylureas, 


mechanisms of action of 


discussed later. 


Relative Insufficiency of Insulin Secre 


tion.There are many conditions that are 


Submitted for publication Dec. 18, 1956. 

From the Department of Medicine, University 
of Washington School of Medicine. 

Presented in part before the American Chemical 
Society, Sept. 18, 1956, and the American Medical 
Association, Nov. 30, 1956. 

Aided by grants from the Atomic Energy Com- 
mission, the United States Public Health Service, 
and the Diabetes Teaching and Research Founda 
tion 
* Special article. 


Recent Studies Relative to the Treatment of Diabetes* 


Special Reference to New Oral Antidiabetic Drugs 


ROBERT H. WILLIAMS, M.D., and ELAINE D, HENLEY, M.D., Seattle 


associated with the development of diabetes 
in which there is reason for assuming that 
the amount of insulin secreted is normal or 
even hypernormal, particularly preceding or 
in the early phases of the diabetes. Indeed, 
in a few of these patients, the amount of 
insulin found in the plasma '? is normal or 
hypernormal, despite the fact that the in 
sulin assays may err toward showing a defi 
ciency of insulin due to the presence in 
the plasma of some diabetes subjects of 
factors which block the action of even a 
standard insulin solution when injected into 
the assay animals. Most of the assays of 
the pancreas have shown a subnormal quan 
tity of insulin® and may indicate subnor 
mal secretion, but this is not necessarily the 
situation, since in the case of the thyroid 
gland a decreased quantity of thyroxin may 
be found with either its hypersecretion or 
hyposecretion. 

Some of the disorders contributing to 
diabetes are obesity, thyrotoxicosis, preg 
nancy, acromegaly, Cushing’s disease, pheo 
chromocytoma, infections, severe trauma, 
and emotional disturbances. Diabetes has 
been produced in animals, recently, by the 
repeated administration of large doses of 


of the 


tioned conditions presumably requires an 


glucagon in oil.4 aforemen 
increased secretion of insulin, and thereby 
may eventually lead to exhaustion of the 
B-cells of the pancreas and to a decreased 


insulin secretion, 
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Factors Interfering with Localization and 
Action of Insulin.—Insulin apparently ex 
erts most of its action in muscle, adipose 
tissue, breast, and liver.® 

Although no insulin action in the plasma 
has been demonstrated, the characteristics 
of the plasma may greatiy influence the 
action of insulin on tissues. Indeed, at least 
three different antagonistic components have 
been deseribed: (a) in the y-globulin, (>) 
in the e-globulin, and (¢) in the lipoprotein 
fraction. Inereased plasma protein binding 
of insulin and alterations in the y-globulin 
are found particularly in subjects treated 
with insulin for longer than three months,®* 
but increased plasma binding of insulin has 
also been observed in a few diabetes patients 
who apparently have never received exogen 
ous insulin. The insulin in these subjects 
is bound predominantly to y-globulin * and 
considered to be related to an 


has been 


antigen-antibody reaction. some pa 
tients, there may be so much insulin-antag 
onistic activity in y-globulin *!° that several 
thousand units of insulin per day may be 
required, When the plasma from such pa 
tients is mixed with a standard amount of 
insulin and injected into animals or assayed 
in vitro by measuring its effect on the glu 
cose uptake by diaphragm, only a_ small 
fraction of the amount of insulin action is 
observed, compared to assays using normal 
plasma or saline)" 

antagonistic factor in 


There is another 


the plasma of some diabetics, which when 
added to a standard amount of insulin de 
creases its action. This factor is possibly 
the same type that is found in the plasma of 
alloxanized rats and depancreatized cats.'* 
In these animals the antagonistic action of 
plasma disappears following hypophysec 
tomy. In rats, the antagonistic factor has 
been demonstrated in the lipoprotein frac 
tion of plasma. 

In the plasma of patients in diabetic 
acidosis was found ™ in the a-globulin frac 
tion a substance which markedly antago 
nized the action of insulin whether the latter 


insulin 


was injected into patients or whether 
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was assayed using rat diaphragm in_ the 
of the insulin- 
antagonistic factor disappearél from the 
patient’s plasma several hours after heavy 


presence plasma. 


insulin therapy was begun. 

Thus the plasma of certain diabetic pa 
tients may contain one or more of at least 
that are antago- 
nistic to insulin: (a@) one occurring with the 
y-globulin (hb) with the 
e-globulin fraction, and (c) one with the 
Indeed, additional in- 


three different fractions 


fraction, one 
lipoprotein fraction, 
sulin-antagonistic factors may be found in 
the plasma. At least the first of these fac- 
tors would hinder the localization of insulin 
the of other 
where it acts. There might also be certain 
abnormalities in the cells affected by insulin 
that its localization 
and/or 


have concluded that insulin acts on hexoki 


in cells muscle and tissues 


would interfere with 


action. Since some investigators 
nase, the status of this enzyme in diabetic 
patients is of interest. However, it has been 
found be Whether there 


an excessive degradation of insulin in the 


to normal.!* is 


body tissues of diabetic patients has not 
been proven1617 

In conclusion, it is evident that there are 
pituitary, 
re 


numerous — entities — pancreas, 
liver, immunologic 


that affect the develop 


adrenal, thyroid, 
sponses, and other 
ment and course of diabetes mellitus. These 


must be considered in designing therapy. 


Therapies for Diabetes 


/nsulin.-Most attention in the therapy 
of diabetes, during the last few decades, has 
been directed toward providing different 
types of insulin,’* and the recent contribu- 
tions by Hallas-Moller et al.’%?° are note- 
worthy. Dy using an acetate buffer rather 
than the usual phosphate buffer, it was 
found that zinc-insulin crystals were more 
slowly absorbed, and, consequently, delayed 
action could be obtained without using an 
additional foreign protein, such as prota- 
mine. The duration of action is directly 
proportional to the size of the crystals used. 
A preparation designated “ultralente” has 
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crystals 10-20 and acts as long as prota 
mine zine insulin. Another preparation, 
“semilente,” is composed of very fine par- 
ticles in an amorphous state, and its dura 
tion of action is intermediate to regular 
insulin and isophane (NPH) insulin. 
“Lente” consists of 30% semilente and 706¢ 
ultralente, and its duration of action is sim- 
ilar to that of isophane insulin. By using 
different ratios of these compounds essen 
tially any desired duration of action can 
be attained. Therefore, it appears that 
nearly maximal progress has been made 
with this type of therapy. 

Jenefit would be derived if the pancreas 
could be stimulated, by an orally adminis- 
tered compound, to increase secretion of 
insulin. As discussed later, this may be 
one important action of sulfonylureas. 


latrogenic Hlypoadrenocorticism or 
popituitarism somatotropini and 
glucosteroids exert antagonistic actions to 
insulin, reduction in their secretion de 
creases the amount of insulin required, lor 
severe diabetic kidney disease and/or retini- 
tis, adrenalectomy or hypophysectomy has 
been performed.?!** Whereas, the insulin 
requirements are markedly reduced, it is 
questionable as to whether the net advan 
tages outweight the disadvantages. Recently, 
it has been shown *8 that a marked decrease 
in the urinary excretion of adrenal corti 
coids and in insulin requirements in dia 
produced by the oral 


Since 


betes could be 
administration of Amphenone B  (1,2-bis- 
[ p-aminophenyl|-2-methyl propanone-1). 
However, this compound is so toxic that it 
should be used rarely. 


Corticoid——\In certain patients with 
marked resistance to insulin, supposedly on 
an immunologic basis, corticoid therapy may 
be of advantage.** Its beneficial effects in 
decreasing the production of insulin anti 
bodies apparently outweigh its gluconeo- 
genetic effects. 

Other Compounds,—For several decades, 
as indicated by the reviews of Best,* Hous 
Lewis,2* Kuizenga,”* Young,** and 
others, searches have been made for a com- 
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pound which would be effective orally in 
the treatment of diabetes. Benefit has been 
claimed for a variety of compounds, includ- 
ing extracts of bacteria, molds, and yeast 
and of the roots, stems, leaves, and berries 
of certain plants. Synthetic products have 
Special attention is 
called ** to the hypoglycemic effects of cer- 


also. been — studied. 


tain guanidines, acridines, sulfonamides, 
and penicillin, each of which also exerts 
Houssay *° 


gated a large number of sulfur compounds 


antimicrobial action. investi 
that not only protected against alloxan dia 
betogenesis but also improved the diabetic 
state; thiouracil was one of the compounds 
studied. Amellin, galigen, myrtillin, lupa 
nine, and synthalin are included, However, 
extension of the studies has shown them 
to be ineffective or toxic. In 1942 the study 
of a new type of compound was initiated 
as a result of an accidental observation of 
Janbon ** that a typhoid patient experienced 
a hypoglycemic reaction related to therapy 
with 


thiodiazole (IPTD). Subsequently, Louba 
40 


p-aminobenzenesulfonamidoisopropyl- 
tiéres *° reported that whether this agent 
was administered orally or intravenously 
it produced hypoglycemia in many species. 
Other of his most pertinent observations 
were as follows: (a) IPTD increased the 
concentration of glycogen in the liver, (b) 
it did not cause hypoglycemia in depancrea 
tized animals, (c) its administration into 
the pancreatic artery caused profound hypo- 
glycemia, and (d) with cross circulation 
experiments the administration of the com- 
pound to a normal donor dog produced 
marked hypoglycemia in the alloxanized 
recipient. These and other studies led him 
to conclude that IPTD insulin 
glucagon Von 
Holt,** in studying the mechanism of hypo 


increases 
and decreases secretion. 
glycemia, observed damage to the a-cells, 
aml he considered the hypoglycemia to be 
due to decreased glucagon production and 
insulin stimulation. Meanwhile, Chen * ob- 
served that p-aminobenzenesulfonamidocy- 
clopropylthiodiazole caused hypoglycemia in 
intact rats and hyperglycemia in alloxanized 


rats. 
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Another study of antibacterial agents led 
to the discovery of carbutamide.** Fuchs, a 
resident in medicine, observed hypoglycemic 
manifestations soon after ingesting some of 
the compound. In the last two years this 
observation has led to extensive studies of 
many related compounds by numerous in- 
vestigators, but attention has been 


given to carbutamide and _ tolbutamide. 


most 


Basic Studies with Carbutamide 
and Tolbutamide + 


Chemistry and M etabolism.—Carbutamide 


is the generic name for 1-butyl-3-sulfanily] 


urea (Vig. 1), also designated BZ-55, 
4 H 

N-C-N- 
CARBUTAMIDE 

- N- CH, CH,CH, CH, 
TOLBUTAMIDE 

Fig. 1.—Note that tolbutamide is like carbu- 


tamide except for a methyl group instead of an 
amino group. 


Nadisan, and Invenol. Tolbutamide is the 
generic name for 1-butyl-3-p-tolylsulfony! 
urea, which is also called D-860, Orinase, 
Rastinon, and Artosin. Tolbutamide differs 
structurally from carbutamide only in that 
it has a methyl instead of an amino radical, 
in the inhibits 
the growth of pneumococci, 
and staphylococci,** whereas tolbutamide has 
Each compound pro- 


para position. Carbutamide 


streptoce CCI, 


no antibacterial action. 


duces hypoglycemia whether administered 


¢In this paper, as in papers by many others, 
the term “sulfonylurea” is used with reference 
only to carbutamide and/or tolbutamide. In many 
studies, particularly clinical ones, these two com- 
pounds have frequently been interchanged. Their 
actions, including potency, are very similar; sig- 
nificant differences are mentioned in appropriate 
places. 


504 


A. ARCHIVES OF INTERNAL MEDICINE 
orally or parenterally. After oral adminis- 
tration to man some drug is demonstrable 
in the within 30 3 and a 
peak concentration in 3 to 5 hours. 
evidence indicates that tolbutamide 
in the extracellular spaces, whereas part of 
Each 


blood minutes 
resent 


remains 


carbutamide becomes intracellular. 
compound is bound to plasma albumin; 
tolbutamide is bound tighter than carbuta- 
mide. Throughout the first two hours the 
concentration in the liver is only about two- 
thirds that of plasma.*? In the liver cells 
distinctly the largest concentration is found 
in the supernatant fraction ** following 
high-speed centrifugation of disintegrated 
Carbutamide is excreted very slowly. 
Indeed, with the average therapeutic regi- 
men four days or longer is required for 
complete clearance. Tolbutamide is ex- 
creted faster. The main excretory product 
of tolbutamide is butyl-p-carboxyphenylsul- 
fonylurea,®**! which results merely from 
the oxidation of the methyl to a carboxyl 
group. This excretory product has no hypo- 
glycemic action.42 A major portion of car- 
butamide is excreted in an acetylated form, 
but relatively little carbutamide in blood is 
acetylated.**:44 The transformation product 
of each of these sulfonylureas is readily 
For example, the 
to the ex- 


cells, 


soluble in acid urine. 
tolbutamide metabolite is soluble 


tent of 1 gm/100 ml. of water. 


With 
ataxia, paresis, convulsions, and hyperglyce- 
34,45 


severe acute poisoning there are 
mia. 


Blood 


given 


Effect on Glucose Metabolism. 

Sugar: In normal man 
Mirsky ** found that with in- 
crease in the oral dosage from 10 mg/kilo 
gram to 50 mg/kilogram there 
increase in the degree and persistence of 
but doses greater than 50 
further hypo- 


and Urine 
tolbutamide, 


Was an 


hypoglycemia, 
mg/kilogram did not cause 
glycemia. The maximal drop with all doses 
was found in from 30 to 60 minutes. The 
degree of initial hypoglycemia was the same 
with 50 mg/kilogram of tolbutamide orally 
as with insulin given intravenously, 0.1 
but there 


unit/kilogram (Fig. 2), was a 
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INSULIN 


@ 


SULFONYLUREA 


- 


BLOOD SUGAR (% of initial) 


5 


oO 


HOURS 


Fig. 2—When tolbutamide was given orally to 
fasting nondiabetic subjects, 50 mg/kilogram, a 
rapid drop in the blood sugar occurred, comparable 
to that following insulin administered  intra- 
venously, 0.1 unit/kilogram. However, after tol- 
butamide, there was a much slower return to 
normal. The fall in blood sugar, produced by sul- 
fonylurea, in subjects with diabetes was much 
slower than in those without this disease. Re- 
plotted from charts by Mirsky.“ 


much slower return of the blood to normal 
in the subjects given tolbutamide. The fall 
in blood sugar in diabetes patients was much 
slower than in normals (lig. 2). As shown 
in Figure 3, the repeated administration of 
tolbutamide to responsive diabetic persons 
maintained the blood sugar at a lower level 
than when no treatment was given. Indeed, 
in some subjects the level was lower than 
with two daily doses of insulin, but the 
profile throughout the day was similar in 


| 
240} 


\ 


\ 


4 4 
6 12 18 24 6 12 18 
HOURS 


8L000 SUGAR mg % 


4 


Fig. 3—As shown in the plot on the left, the 
daily blood sugar profile in 100 diabetes patients 
responsive to sulfonylurea was lower but similar 
to the pretreatment pattern. In 15 subjects, as 
shown in the right plot, the average daily blood 
sugar values was lower than with two daily doses 
of insulin (16 plus 8 units as the average). Re 
plotted from charts by Mohnike and Stétter.” 
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each instance. This is of extra interest, 
since it has been shown that under certain 
rate 


of absorption of glucose from the gastro- 


conditions carbutamide decreased the 
intestinal tract.4® In animals, huge doses 
of sulfonylurea have been found to cause 
hyperglycemia rather than hypoglycemia.** 

Ordinarily the glycosuria decreases in 
proportion to the decrease in blood sugar. 

Liver: In analyzing the mechanism of 
production of hypoglycemia, evaluation of 
the amount of hepatic glycogen synthesis, 
glucose oxidation, and glucose release is 
Whereas sulfonylurea 
therapy did not cause hypoglycemia in 
eviscerated animals,®*47 it did cause it in 
Nevertheless, the 
sulfonylureas have caused many different 


very important. 


hepatectomized ones.47:48 


alterations in chemical reactions in the liver. 
Although there are reasons * for conclud- 
ing that glycogenesis is not impaired in 
tolbutamide-treated normal rats, there are 
evidences that glycogenolysis may be inhib 
ited. In fasting animals the drug was 
associated with less depletion of liver gly 
cogen, which resulted, at least par 
tially, from a decreased release of glucose 
from the liver. Indeed, a few minutes after 
the intravenous administration of sulfonyl 
the 
concentration in the hepatic vein was ob- 
the output 
tolbutamide-treated 

Addition of the 


compound in vitro did not affect the glucose 


urea a marked decrease in glucose 


served."! Moreover, glucose 
slices of 


49 


from liver 


rabbits was decrease 
although some investigators 
have reported inhibition.°*% One explana 
tion for the decreased glucose output is the 
inhibition of glucose-6-phosphatase, demon 
strated by several investigators.1%* 57 
this regard, the question may be raised as 
to whether the effects are primary or second 
ary to an increased secretion of insulin 
(a) since tolbutamide did not inhibit glu 
cose output in vitro,“ (b) since no change 
in glucose-6-phosphatase activity was dem 
onstrated in the liver of alloxanized ani 
(¢) 


enzyme, and (d) since, as discussed subse- 


since insulin decreases this 
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quently, sulfonylureas may increase insulin 
That there 
additional to glucose-6-phosphatase inhibi 


production. must be factors 
tion is suggested by the observations that 
several hours are required for the insulin 
effect on this enzyme and more than 2 
hours for tolbutamide,*? although hypogly 
cemia can be demonstrated in 30 minutes. 
Moreover, tolbutamide, unlike insulin, de- 
creased the total amount of glucose-6-phos- 
phatase action in liver.” There is some 
evidence to suggest that the sulfonylureas 
may inhibit phosphoglucomutase 77 and ac 


tivation of phosphorylase.” 


The inhibition of glycogenolysis by sul 
fonylureas can be overridden by epinephrine 
or glucagon. The response to glucagon has 
been found different by various investiga 
tors, doubtless due to differing doses and 
other conditions. Some have found a nor 
mal hyperglycemic response to glucagon,**: 


61,62 while others have found a decrease ®"! 


or an increase. Likewise, with in vitro 
studies some have reported normal re 
sponses and others a decrease.’ In 
terestingly, Anderson®® has found that 


diabetes patients who have a marked hyper- 
glycemic response to glucagon do not re- 
spond well to sulfonylureas and vice versa. 

The hyperglycemic response to epineph- 
rine was found the same with and without 
1,62 With in vitro studies some 
found 


tolbutamide. 
investigators 
output,°*" while others found none. 


inhibition of glucose 
66 


After carbutamide, infusions of fructose 
or of galactose did not cause the usual in 
crease in blood glucose.® 

One hour after tolbutamide administra 
tion Fajans** found the blood pyruvate 
at the interval 
following insulin it was increased. Moor- 
house ®* found a depression of pyruvate and 
lactate. Steigerwald 
in lactate but an increase in pyruvate, 

Muscle: 
in vitro not to increase the glycogen of 


decreased, whereas same 


also found a decrease 
Sulfonylureas have been found 


muscle,*449.59.59.66 in either the presence or 


absence of insulin. Under certain conditions 
A-V glucose 


they did not increase the 
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difference or increase glucose utiliza- 
tion.*’ However, since they decrease gly- 
hyperglycemia and 
appear to influence gluconeogenesis, they 
must indirectly increase glucose utilization. 
Indeed, using glucose-C™ it has been found 
that tolbutamide increased glucose oxidation 


cosuria and do not 


in normal rats but not in alloxanized ani- 
mals“! and not in nephrectomized eviscer- 
ated rabbits,*® indicating again the necessary 
presence of the pancreas for action of the 
drug. 

Numerous investigators have found that 
the sulfonylureas commonly cause a lower- 
ing of the hyperglycemia in glucose toler- 
ance tests but do not affect the pattern.47)" 
The 
changed. 


insulin tolerance test remains un- 
Moreover, the 
ments in most juvenile diabetes patients are 
not reduced, indicating that with the usual 


therapeutic regimen the sulfonylureas do 


insulin require- 


not significantly increase the effectiveness 
of insulin, 

Adipose Tissue: The sulfonylureas have 
been found not to increase the glucose up- 
take by adipose tissue or to increase the 
effectiveness of insulin.”* 

Effect on Hormones Affecting Carbohy- 
drate Metabolism. — Insulin and Glucagon 
The sulfonylureas 
found by many investigators to exert no 
significant hypoglycemic effect in depan- 
creatized patients ®:7 73 and animals 4:47:74 
$4,36,75 


Secretion: have been 


or alloxanized rats. 


Although re- 
sponses to these drugs have been observed 
in depancreatized subjects ™7* and common- 
ly in mildly alloxanized animals, it is prob- 
able that in these instances some activity 
by pancreatic islets must remain. 

Following the administration of carbuta 
mide to rats for several weeks there was 
found an absolute increase in the weight 
of islet tissue.™ It was also increased sig- 
nificantly relative to the total body weight 
and the total pancreas weight, 

Although there have been many specific 
searches for anatomical damages of the 
a-cells, produced by tolbutamide or carbuta- 
mide, none has been found, except occasion 
ally in animals when enormous doses have 
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been administered. In six patients subjected 
to autopsy no alterations were found.*? 
The changes in the B-cells have consisted 
chiefly of changes in granularity and hy- 
dropic alterations, but 
changes are inadequate for indicating an 
Actual in- 
sulin assays of the pancreas in dogs treated 


these histological 


increase in secretory activity. 


with carbutamide for eight weeks have been 
normal, but two days after the administra 
tion of large doses there is a marked de- 
crease in pancreas Colwell 
found,”* after infusing 7 mg/kilogram of 
carbutamide over an interval of 20 minutes 


insulin.*! 


into the right gastroepiploic artery of dogs, 
that hypoglycemia was produced, whereas 
the same amount of drug infused in the 
femoral vein was without effect. No changes 
were found in the a- or B-cells or in the 
insulin content of the pancreas. The obser- 


vations are in keeping with those of 
others,*"**** and possibly suggest that an 
increased production of insulin — results. 


Pancreatic insulin assays demonstrate that 
the types of diabetes patients who respond 
best to sulfonylurea therapy tend to have 
the most insulin in the pancreas.*° 

After sulfonylurea therapy the quantity 
of glucagon-like activity in the pancreas *” 
and blood ** have been found normal, but 
the assays, particularly of blood, are un- 
satisfactory. 

Insulin Metabolism: 
concentrations tolbutamide and carbutamide 
inhibit degradation of insulin in vitro,87-** 


In relatively high 


exerting a noncompetitive type of inhibi- 
tion. However, with the ordinary clinical 
doses of the compounds there is evidence 
that this action plays relatively little role 
in producing hypoglycemia.”* Further sup 
port of this conclusion is given by the fol 
lowing observations, previously discussed: 
(a) the failure of the sulfonylureas to re 
duce significantly the insulin requirements 
in totally depancreatized subjects, or in the 
majority of patients with juvenile diabetes, 
and (b) the failure to alter the insulin 
tolerance test. The distribution and degra- 
dation of insulin-I'! in tolbutamide-treated 


intact rats were normal,** although under 


Hilhams 


Henley 


a different: set of experimental conditions 
a decrease in degradation in intact mice was 
reported.*# 

Most patients treated with insulin for 
more than a few months have been shown to 
have an increased plasma-protein binding 
of insulin,”* but approximately one-half of 
those who have a satisfactory response to 
tolbutamide showed a reduction in this bind 
ing capacity.®* 

Adrenal: 
a more marked hypoglycemic response to 
36,4748 


Adrenalectomized animals have 


sulfonylureas than any other group. 
the hyperglycemic 
found after administering large doses to 
found not 
animals.*® 


Moreover, response 
to occur in 
Adrenal de 


also have a hypernor 


intact animals was 
adrenalectomized 
medullated animals *° 
mal hypoglycemic response, but it is not as 
great as that following total adrenalectomy. 

Prolonged administration of the sulfonyl 
ureas has been reported to be unassociated 
with adrenal changes.**:*% Moreover, these 
drugs have not altered the urinary excre 
tion of 17-ketosteroids or 17-hydroxyster- 
42, 64,91 the 


sodium, potassium, or nitrogen balance." 


oids and have not changed 
Prednisolone caused the same organic and 
inorganic changes in man with sulfonylurea 
therapy as without it.4* Also, diabetes pro 
duced by cortisone or prednisone was not 
influenced significantly by tolbutamide ther 
apy.” On the other hand, diabetes asso 
ciated with Cushing’s disease may show 
significant benefit.” 
No 


changes in the pituitary have been reported 


Pituitary: significant anatomical 


following sulfonylurea therapy. Hypophy 
sectomized cats," rats,** and patients have 
been found to respond with the same degree 
Since 
animals have a marked decrease of adrenal 


of hypoglycemia as normals. such 
function as well as an absence of pituitary 
function, it is surprising that they do not 
have a hypernormal response. These ob 
servations, added to Young's ** showing 
that a cat with metahypophyseal diabetes 
was cured with carbutamide, raise the ques 
tion as to whether some of the antidiabetic 
effect of the sulfonylureas might be related 
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to an action on the pituitary or in associa- 
tion with one of its hormones, particularly 
somatotropin, 

Hypophysectomized cats that are also de- 
pancreatized were found to have no hypo 
glycemic response to sulfonylurea.” 

Thyroid: Prolonged therapy with large 
doses of carbutamide produce thyroid acinar 
hyperplasia and goiter.°* This was to be 
anticipated since many p-aminobenzenesul- 
fonamides have been known to produce such 
changes. In many clinical studies ** carbu 
tamide, after one dose, has been found to 
inhibit 1'*! uptake by the thyroid, whereas 
tolbutamide had only very slight effect. 
After using either compound for several 
weeks, at the average dosage, there was not 
a very significant effect on I"! uptake, pro 
tein-bound iodine of the plasma, or basal 
metabolic rate. Moreover, myxedema has 
not resulted. 

ffect on Lipid Metabolism. 


patients, who for several weeks have shown 


In diabetes 


a good response to tolbutamide, there has 
been found ® a decrease in blood cholesterol 
and total lipids, but a slight increase in the 
phosphatides. Carbutamide has re- 
ported to decrease hyperketonemia in pa 
patients given an unusual diet high it fat, 
leading to a suggestion that the primary ef 


fect of the drug might be upon fat oxida 


Agpengec tomy 


L.B. 54 wd 70kg. 


tion. However, there is no significant 


effect on the ketonemia of diabetic acidosis. 


Carbutamide and Tolbutamide 
Therapy in Diabetes 


Although the first public announcement 
of the usefulness of carbutamide in the 
treatment of diabetes was made only about 
one year ago,**3497 the literature on this 
drug and on tolbutamide has become volu- 
62,76.94,98118 Many of the reports 


are based upon relatively small series of 


minous. 


patients. The largest series (781 patients) 
is included in a cooperative study reported 
by Mohnike and Stotter. 

The material presented here is based 
chiefly on (a) a digest of the literature, 
(hb) information obtained at various sym- 
posia and conferences, including European 
representatives as well as American, and 
(¢) experiences of our own in the treatment 
of 129 patients. 

There is reasonably good agreement rela- 
tive to the types of responses in diabetes 
patients, but there are differences in opinion 
relative to untoward effects, probably be- 
cause large series are required for appro- 
priate evaluation of this phase. 

Responses in Diabetes and Factors Influ- 
encing Them,.—-Kssentially all gradations of 
obtained with different 


response may be 


Diecherged 


Fig. 4.—Note that gly- 
cosuria disappeared and 
the hyperglycemia  de- 


creased with carbutamide, 
despite cessation of in- 
sulin treatment. Appen- 
dectomy caused only 
slight disturbance in the 


carbohydrate status. Re- 


produced with permission 


INSULIN 82-55 


from Cox, R. W.; Hen- 
ley, E. D.; Fergus, E. B., 
and Williams, R. H.: 


DIET 


Diabetes 5 :358-365, 1956. 


TIME IN DAYS 
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patients with diabetes, varying from no 
response (or even hyperglycemia) to very 
satisfactory control of the disease—-some 
times even better than with insulin (Figs. 
3 and 4). It may be estimated that approxi- 
mately 50% of all diabetes patients show 
a reasonably satisfactory response to carbu- 
tamide or tolbutamide. This response is 
essentially the same with the two drugs. In 
our own series of 129 patients satisfactory 
results have been obtained in 91. In order 
to be labeled “satisfactory” there should be 
(a) a significant drop in the blood sugar, 
with two-hour postprandial specimens con- 
taining less than about 160 mg. per 100 cc., 
(b) less than 0.25% sugar in essentially 
all urine specimens, (c) control of diabetes 
symptoms, and (d) no untoward reactions, 
other than mild transient ones. 
Since, upon — substituting 
therapy for insulin, some of the patients 
who do not respond satisfactorily may de- 
velop severe acidosis, or other difficulties, 
it is important to select patients who most 
likely will respond satisfactorily. Appropri- 
ate predictions can be made in almost 90% 
of the patients, when their characteristics 
are correlated with previous responses of 
similar subjects to this oral drug therapy 


sulfonylurea 


and when a “screen test,” described sub- 


sequently, is performed. Some of these 
characteristics are now discussed. 
8 
Age treated with 
§ 8 olbutamide — 
se 
404 
—— Age at onset 
: 2 of diabetes 
207 
gs 
2 3 4 5 6 6+ 


Decades 


Fig. 5.—The age of the patient at the onset of 
his disease or at the initiation of tolbutamide 
treatment and the percentage of patients respond- 
ing to therapy correlate better than any other 
characteristics. Reproduced with permission from 
Mohnike, G., and Stotter, G.: Deutsche med. 
Wchnschr. 81 :826-835, 1956. 
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Fig. 6.—The smaller the dosage of insulin re- 
quired to control the diabetes the greater per- 
centage chance is there that the patient will re- 
spond to tolbutamide treatment. Reproduced with 
permission from Mohnike, G., and Stotter, G.: 
Deutsche med, Wehnschr. 81 :826-835, 1956. 


As 
patient is highly important in prognosticat 
The age of the patient at 


shown in ligure 5, the age of the 
ing the response. 
the time of onset of diabetes and also his 
age at the time that sulfonylurea therapy 
is instituted are very important. Very few 
subjects below 20 years of age respond, 
whereas 80% of those over 60 have a favor 
able response. 

Another important correlation is the pre 
insulin dosage the 
percentage of patients responding to sul 
fonylurea therapy (Fig. 6). The larger the 
amount of insulin that has been required the 
less are the chances that the patient will 
respond satisfactorily to oral therapy. There 
also is a relatively good correlation between 


viously required 


the amount of insulin found in the pancreas 
by Wrenshall** and the responsiveness to 
drug therapy. 

Other factors that are considered by some 
investigators (denied by others) as favor- 
able to a good response are obesity, a stable 
type of diabetes, recent onset of the dia 
betes, and little or no previous insulin 
treatment. Several patients with Cushing's 
disease have had gratifying results, whereas 
essentially no response was obtained from 
Diabetes 


iatrogenic steroid diabetes. with 
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hypertension responds fairly well, and much 
better than that with retinopathy * as the 
only complication. In our experience, pa 
tients with pronounced complications usu- 
ally responded poorly. 

Depancreatized patients apparently do not 
respond if all pancreas has been removed. 
Other factors that are reported to be un- 
favorable *° thyrotoxicosis, 
hyperactive autonomic nervous system, un- 


are leanness, 
stable type of diabetes, ketosis, severe infec- 
other stressful situations. 

Sulfonylurea 


tion, or 

U'ntoward Keactions to 
Therapy. 
with untoward 
many of which were serious, there has been 


Because of previous experiences 
reactions to sulfonamides, 
a special search for similar reactions to 
carbutamide and tolbutamide. Many tissues 
known to be subject to sulfonamide sensi- 
tivity—skin, liver, and kid 
neys--have been under careful observation. 
However, relatively few reactions have been 


bone marrow, 


reported from Germany and, until recently, 


few in the United States. Recently a sur- 


vey by Kirtley ™'* of 7193 patients treated 
with carbutamide revealed that 389 (5.36% ) 
had experienced untoward reactions (‘Table 


1). Rashes constitute the commonest reac- 


tion and may consist of urticaria, exfolia- 
tive dermatitis, or a morbilliform or other 
type rash. Anorexia, nausea, and yomiting 


are not uncommon but usually are transient. 


Reactions in Carbutamide-Treated 
Patients* 


No. Cases 


Rash 

Anorexia, nausea, , vomiting 
Malaise, lethargy. fever 
Agranulocytosts, leukopenia... 
General allergy 
Cardiovascular, renal 
Exfoliative dermatitis 

Acute anemia 

Jaundice, liver function....... 
Acute edema 

Crystalluria 
Thromboc 

Purpura 

Fosinophille 

Headache" 

Psychosis. 

Hypothyroidism 

Met hemoglobinemia.. 
Tachycardia 

Sudden failure... 
Unclassified... 


Total patients 7193; reaction in 389 (5.36%) 


* Reproduced with permission from Kirtley.''* 
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TABLE 2. —Untoward Reactions to Tolbutomide* 


Patients, 
per Cent 


Dermatologic 
Leucopeniat 

Hepati 

Deaths attributed to drug 


Total patients 2,052; reaction in 47 (2.2%) 


* Data were supplied by C. J. O'Donovan, The Upjohn 
Company. 


+ Total white blood cell count 2,850; 28% PMN. 
Nausea, malaise, headache, epigastric distress, etc. 


Headache, fever, malaise, and paraesthesias 
are complaints occasionally. Frank agranu- 
locytosis has occurred in a few instances. 
Interstitial myocarditis, toxic hepatitis, acute 
hemolytic anemia, and the other conditions 
listed in Table 1 have been observed. There 
have been eight deaths attributed to carbu- 
tamide. Most of the untoward reactions 
presumably were due to hypersensitization 
to sulfonylureas. It is difficult to be sure 
that all of them were actually due to sul- 
fonylurea therapy. Some of the patients 
had taken other drugs that could have been 
responsible. Moreover, it is important to 
recall that diabetes patients are more apt to 
have other In the fifth decade 
death is three times as common in diabetics 
as nondiabetics. Root reported’ that in 
279 patients treated with carbutamide 33 
untoward reactions developed in 26 patients, 
an incidence of 9.2%. These consisted of 
skin rash in 15, jaundice in 4, nausea and 
vomiting in 4, diarrhea in 2, hypoglycemia 
paroxysmal auricular tachycardia in 


afflictions. 


in 2, 
1, acute anemia in 1, and disorientation in 
1. Of 16 patients treated with carbutamide 
for six to nine months, all had an increase 
in alkaline phosphatase, but normal results 
were obtained with the following tests: sul- 
fobromophthalein (Bromsulphalein), —thy- 
mol turbidity, and van den Bergh. 

In a few instances hypoglycemia has been 
severe, but it tends to be less frequent and 
severe than with insulin treatment. 

As seen in Table 2, the untoward reac- 
tions to tolbutamide have been somewhat 
similar but much less frequent, and they 
also are less serious. 

We have given 146 courses of sulfonyl- 
urea therapy to 129 patients as follows: 
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94, tolbutamide alone; 18, carbutamide 
alone, and 17, carbutamide followed by tol- 
butamide. While tolbutamide was given 
there were five patients with nausea, two 
with paraesthesia, and two with weakness 
(probably hypoglycemia reaction). Among 
those receiving carbutamide there were five 
with nausea, two with giddiness, and one 
with paraesthesia. All of the reactions were 
mild and transient. 

It is of interest that no severe kidney 
disturbances have been reported. Because 
the sulfonylurea metabolic products have a 
high degree of solubility, crystalluria has 
not been a problem. Whereas a sulfona 
mide nephritis has been established as an 
entity, it has not been reported to occur 
with sulfonylureas. false-positive albu 
minuria test may be obtained with  sulfo- 
salicylic acid and other such acidic agents 
and results from precipitation of the drug 
excretory product. 

Short Test for Sulfonylurea Responsive 
ness. — Consideration of the factors, dis 
cussed earlier, influencing the response to 
sulfonylurea therapy helps greatly in select 
ing the patients for this treatment. In 
general, the older the patient and the smaller 
his insulin requirements the better will be 
his results. Since one cannot predict the 
results with certainty and because change 
from insulin therapy to sulfonylurea treat 
ment and vice versa requires psychological 
as well as metabolic readjustments, any 
measure which would help select the re 
sponsive patients would be advantageous. 
lor this purpose short screening tests have 
been 1143-16 convenient 
and satisfactory procedure is as follows: 

1. Use short-acting insulin instead of 
long-acting for two days before the test. 

2. On day of test no food or insulin is 
given, until completion of the test. 

3. Three grams of carbutamide or tolbu 
tamide is given orally, as a single dose. 

4. Blood determinations — is 
drawn at zero and four hours (two-hour 
and six-hour specimens may also be taken). 
Normal subjects usually have more than 
20% drop in blood sugar at four hours. 


for sugar 
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Ordinarily, with maturity-onset 
diabetes have more than a 30% drop (Tig. 
2), while those with juvenile diabetes usu- 
ally have no drop; indeed, in the latter there 
may be a rise. A few patients who have a 
significant drop in blood sugar with this 
acute test do not respond satisfactorily to 


patients 


sulfonylurea therapy and vice versa. In 
approximately 90% of those with a positive 
acute test there is a response to continued 
sulfonylurea therapy." 

The difference in the pattern of fall in 
diabetes and in normal subjects has been 
used for the early diagnosis of diabetes.!™ 

Treatment Regimen Used by Us.—So 
few patients with juvenile diabetes respond 
that we rarely attempt sulfonylurea therapy 
in this group. Before its use is contemplated 
in any patient with severe diabetes he should 
be subjected to the short test for sulfonyl 
urea responsiveness, because in some of the 
patients in whom this type of treatment is 
ineffective a severe diabetic acidosis may 
develop. 

Despite the facet that untoward reactions 
to sulfonylureas have not been proven to 
occur more frequently in certain’ patients 
than others, experiences with other drugs 
make it seem wise to use sulfonylureas 
much more hesitantly in patients (a) who 
have previously exhibited hypersensitivity 
reactions, particularly to sulfonamides, (>) 
who have a collagen disease, or (c) who 
have liver disease or certain hemocytological 
disorders, 

The subjects selected for therapy are 
given tolbutamide,t 1 gm. three times daily 
on the first day, 1 gm. twice daily on the 
second day, and 0.5 gm. twice daily there 
when there has 


after. In instances 


been little or no response in one week the 


some 


daily dosage is inereased to 2 or 3 gm. for 
an interval of approximately one week. 
Although most of the patients who are 
going to respond do so within the first week, 


tAt present we prefer tolbutamide to carbuta 
mide because there have been fewer side-reactions 
However, additional studies are required to deter 
mine more accurately the incidence and nature of 
the reactions to tolbutamide 
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a few require two weeks. When there is 
little or no response to the increased dosage 
this type of therapy is abandoned. In those 
given continuation of treatment the dosage 
is reduced to 1.0 gm. or less (usually 1 gm.) 
per day, given in two doses. The customary 
general attention is given to diet, weight 
reduction, and care of infections. 

In most of our patients on the first day 
of tolbutamide therapy about one-half of 
the usual dose of insulin is given, but there- 
after it is administered only if the tolbuta- 
This 
applies particularly when infections or other 
Indeed, ordi- 


mide is not controlling the diabetes. 


stressful situations develop. 
narily when some severe disorder, such as 
lobar pneumonia, develops it is preferable 
to use only 0.5 gm. of tolbutamide daily 
and to use insulin until the crisis has passed. 
rom the point of view of controlling the 
diabetes the drug could be replaced, tem- 
porarily, completely by insulin, but  sensi- 
tivity reactions are presumably less likely 
to develop if tolbutamide is given daily. A 
few patients have been reported to be best 


controlled by using insulin plus tolbutamide 
indefinitely. However, this dual therapy is 


not desired unless the oral treatment has 
been demonstrated to reduce significantly 
the dosage of insulin required. We rarely 
use insulin and tolbutamide over long in 
tervals. 

The patient should be prepared for hypo 
glycemic reactions, even though severe ones 
are rare. He should consult his physician, 
at least by telephone, if he develops a sore 
throat, fever, malaise, or, indeed, any ill- 
The then 
whether the patient needs to be examined 


ness. physician can decide 
immediately; in most of such situations he 
should be. With certain drugs, agranulo- 
cytosis has been found despite a normal 
white blood cell count two days previously. 
For this reason it has long been the policy 
of one of us (R. H.W.) to perform white 
blood cell counts immediately upon indica 
tion rather than to perform a large series 
of routine ones; the same applies to certain 
other examinations. However, the patient 
should be seen at regular intervals, at which 
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time the physician can deal with various 
situations in the manner indicated. In most 
cases determinations of the drug level in 
the blood has not been of definite value. 

In relatively few patients does the dia- 
betes remain permanently under control 
after cessation of therapy. In this connec- 
tion the studies of Mohnike and Stotter * 
are of special interest. The sulfonylurea 
therapy was stopped in 50 patients who 
had responded well, In 19 there was “met 
abolic decompensation” within 5 or 6 days; 
in 10, within 10 to 14 days, and in 21, 
within severa! weeks. Because of the almost 
invariable relapse and because of the pre- 
of developing 
hypersensitivity reactions with intermittent 


sumably increased chance 


therapy it is desirable to give tolbutamide 
continuously, 

Because, as discussed earlier, one of the 
main mechanisms of action is presumed to 
be stimulation of 
since prolonged excess stimulation of the 


insulin secretion, and 
B-cells has long been considered a cause 
of permanent diabetes, the question arises 
as to whether eventually the diabetes will 
be made worse by this type of treatment. 
Many years may be required to answer this 
satisfactorily, but present evidence in ani- 
mals and patients suggests that such is not 
the case after several months of therapy. 
In of 


required to control the disease is the same 


most instances the amount insulin 
after sulfonylurea therapy as before; in a 
few subjects it is more and in a few it is 


less, 


A View of Potential Future Therapy 


Considerable research now under way 
may provide improvement in therapy. Bet- 
ter control of the insulin-antagonistic fac 
the with 


counterinsulin effects, and of insulin degra- 


tors in plasma, of hormones 
dation are all important approaches. Many 
compounds have been shown to inhibit the 
degradation of insulin in 
and some of these have been reported to 
Results with the 


amino acids are noteworthy because they 


produce hypoglycemia. 
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are noncompetitive inhibitors, are natural 
body constituents, and may be less toxic 
than the sulfonylureas. 


Summary and Conclusions 


Searchers for improvement in the treat- 
ment of diabetes mellitus will benefit as its 
pathogenesis is more thoroughly elucidated. 
Although in certain cases (e. g., cancer of 
the pancreas) there is evidence for an abso- 
lute deficiency in insulin secretion, in others 
there actually may be excess production, at 
least in certain stages, but the net result 
is a relative deficiency because the demand 
exceeds the supply. The excess demand may 
be due to an increase in the body metabolism 
(e. g., thyrotoxicosis, pregnancy), to coun- 
teraction by other hormones (somatotropin, 
hydrocortisone, glucagon, and epinephrine ), 
or to substances accumulating in the plasma 
which interfere with insulin action. There 
are at least three such plasma factors: (a) 
one in the y-globulin fraction, presumably 
part of an immunological reaction to exog 
enous insulin, (/) one in the a-globulin 
fraction, appearing during diabetic acidosis, 
and (c) one in the lipoprotein fraction, ap 
parently related to pituitary function. 

Most of the therapy thus far has con 
sisted of supplying more insulin and/or 
reducing the insulin requirements. I.ven the 
lente insulin preparations 
the 


introduction of 
leaves much to be desired in smooth 
control of the disease because there are so 
many variable factors which cannot be met 
by the homeostatic mechanisms such as 
exist in normals, 

The accidental discovery of the hypogly 
cemic action of sulfonylureas led to. the 
introduction of two of these compounds 
for the treatment of diabetes, carbutamide 
and tolbutamide. These drugs, which are 
slowly metabolized and long-acting, have a 
comparable effect in reducing hyperglycemia 
and glycosuria. Present evidence suggests 
that this is accomplished by stimulating an 
increased secretion of insulin and by de 
creasing the glucose output from the liver. 
It is possible that these sulfonylureas might 
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They 


secretion, 


also decrease glucagon 
exert no hypoglycemic action in the total 
absence of the pancreas. Much more hypo- 
glycemia is produced by their injection into 
the right gastroepiploic artery than into the 
femoral vein. With used ordi 
narily they do not increase the effectiveness 
Whereas an insulin 
account the 


the doses 
of insulin. increased 
secretion could 
observed liver changes, such as decreased 


for some of 


glucose output and decreased  glucose-6- 
phosphate, sulfonylureas bring about 
changes, different from insulin, blood 


pyruvate and lactate, in the conversion of 
galactose to glucose, in 
The sulfonylureas do 


fructose or 
other constituents. 
not block increased glucose release from 
liver by glueagon or epinephrine, but under 
certain conditions these responses are some 
what modified, 

Approximately 50% of diabetes patients 
show a relatively good response to sulfonyl 
ureas. This percentage can be modified 
markedly by the type of patient selected 
for treatment, age being the most important 
factor. than 10% 
juvenile diabetes respond, while more than 
800 of those over 60 respond well. An 
other important correlation is the previously 
required insulin dosage—the the 
better the results with sulfonylurea. Some 


of patients with 


Less 


smaller, 


investigators have concluded, contrary to 
the conclusions of others, that good re 
sponses were also favored by obesity, sta 
bility of the diabetes, and recent onset of 
the disease. The selection of the appropriate 
patients for therapy is greatly assisted by 
subjecting the patient to a short (four 
hour) test of hypoglycemic response to tol 
butamide. 

The results with carbutamide and tolbuta 
mide are very gratifying in most of the 
The 


elderly respond best, and they are the ones 


patients who respond satisfactorily. 


who experience the greatest difficulty with 
insulin injections, 

A recent survey of 7193 patients treated 
with carbutamide revealed that 5.36% ex 
Whereas 


many of the reactions were mild and tran 


perienced untoward — reactions. 
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sient, consisting of such things as headache, 
malaise, anorexia, and skin rashes, others 
were serious and included interstitial myo 
agranulocytosis, acute 


carditis, hepatitis, 


hemolytic anemia, purpura, and collagen-like 


Indeed, in 8 instances death has 
These re 


disorders. 
been attributed to carbutamide. 
actions are more numerous and severer than 
have been reported from Germany, where 
more than 40,000 patients have been treated 
and where a lower dosage regimen ordi 
narily has been used, 

In the United States the reports accumu 
lated thus far have indicated that untoward 
reactions have been much less prominent 
with tolbutamide than carbutamide. 
Therefore, on the basis of present evidence, 
tolbutamide seems preferable, but careful 
continued study of this compound is re 


with 


quired, 

Since few patients are cured while unde1 
this intermittent 
therapy might 


reactions, 


because 
the 
recommended 


treatment and 


increase incidence of 
toxic it that 
continuous therapy to given, usually using 


a maintenance dose only 1 gm., or less, per 


1s 


day. Insulin should also be used as indi 
cated and the customary attention to diet, 
and other factors must be given. 

Present investigations will most likely 
lead to the provision of new drugs, active 
orally, with even greater advantages. 

Drs. Narahara, Emily 
Fergus, James Telfer, Barnes, William 
Kelly, Sydney Weinstein, Smart, and 
Don Tanner assisted in these studies. Drs, Arthur 
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A Clinical Study in Hodgkin’s Disease 


BERNARD LEVINSON, M.D., Syracuse, N. Y.; BRUCE A. WALTER, M.D.; MAXWELL M. WINTROBE, M.D., 


and GEORGE E, CARTWRIGHT, M.D., Salt Lake City 


Introduction 


This report is an analysis of clinical data 


derived from a study of 91 patients with 
Hodgkin's disease. Special attention was 
paid to the blood picture before therapy, 
the effects of therapy, and the prognostic 
certain manifestations of 
No attempt has been 
made to review all the literature on this 
subject, as this has been done adequately 


significance of 
Hodgkin's disease. 


in the past by others.'* However, when in 
dicated, appropriate references to the litera 
ture will be made. 


Material 


All patients referred to one of us (M.M.W.) 
during the 10!%-year period from May 1, 1945, to 
Oct. 31, 1955, who had pathologically proved 
Hodgkin’s disease are included in this series. The 
91 cases thus available came from the Salt Lake 
County General Hospital and the Salt Lake Vet- 
erans Hospital and from various parts of Utah 
and neighboring At each this 
a complete or interval history was taken, 
blood cell 


states, visit to 
clinic, 
and physical examimation, complete 
count, and other laboratory procedures that may 
have been indicated at the time were carried out 
on all patients. 

In &1 cases the illness started some time after 
1942, in 9 it appeared during 1942, and in 1 the 
onset was in 1940. Since all patients were alive 
in 1945 or thereafter, x-ray therapy, mechloretha- 
mine hydrochloride (nitrogen mustard), sulfona- 
penicillin, and blood transfusions were 
available for all of them. 


The mean age at onset of illness for the 91 cases 


mides, 


is 31 years, with a median of 30 and a range of 


Submitted for publication July 18, 1956. 

This investigation was supported by a research 
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and Walter). 


(Table 1). The peak incidence in 
five year groups is between 30 and 34 
No difference in age incidence was 


2 to O8 years 
years of 
age (Fig. 1). 
found between veteran and nonveteran males. The 
mean for the females is 4.4 years less than that 
for the males (Table 3, A). 

The ratio of 
group ts 2.1:1, If the 14 males referred from the 
Veterans Hospital are excluded, the ratio is 1.7 :1 

On Oct. 31, 1955, the tabular date, 61 of the 
patients were dead, 29 were alive, and 1 was lost 


males to females for the entire 


to follow-up after 74 months of disease 


Methods and Definitions 


The date of “onset of illness” in the 
date of the 
symptom which, in retrospect, was probably due 


to disease, e.g., lymph node enlarge 


General 


present study is the first) persistent 


ment, fever of unknown etiology, anorexia, weight 
loss, night sweats, or persistent cough with subse 
quent evidence of mediastinal or pulmonary in 
volvement. 

The cases have been classified according to the 
degree of dissemination of (Table 2) 


as detected by the first physician consulted for 


the disease 


symptoms due to Hodgkin's disease 

Statistical Methods and Definitions.—By con 
“population at risk,” it is 
all patients of a series in the calculation 


sidering possible to 
include 
dead, alive, and those lost to follow 
stated 


number of 


of survival 


up. The per cent survival at a time is 


determined by dividing the patients 
known to be alive at that time by the number of 
patients in the series who are known to have been 
“exposed to the risk” of surviving that length of 
time. The numerator will obviously decrease with 
time and so will the denominator, but the latter 


The 


elimination 


will change at a slower rate than the former 
numerator decreases because of (a) 
of patients who have died before the period of 
survival being considered (1, 2,3, ete. years) and 
(hb) exclusion of patients who may still be alive 
and of those who have been lost to follow-up but 
are not definitely known to have survived to the 
particular time. The demoninator declines because 
(a) patients who are alive at the tabular date or 
who were lost to follow-up after a certain period 
of time are considered to be at risk only for the 
illness to the tabular 


interval from the onset of 


date or to the time when they were lost to follow 
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TABLE 1 


Subjects 


All males__.. = 
Veterans 
Nonveteran 

Women......... 

Total 


up, but not thereafter, and (b) patients who are 
deceased are considered to be at risk only from 
the onset of illness to the tabular date but not 
thereafter. 

A method employing the principle of “population 
at risk” is preferrable for analysis of survival 
data. However, many of the studies in the litera 
ture report the survival of only the deceased pa 
tients or, in addition, consider living patients to 


be dead at the tabular date. In order that our 
3 
Yj 
u 4 5 
ra) Z 
a 8 
7 
@ YttzY 
= 6 3 6 
z 6 3 Y 
2 
VV DH 9 
4 
AGE 
hig. 1-~-Age at onset in five-year intervals 


data may be compared with the results of sueh 
studies they have also been calculated by these 
methods 

Standard “t” tests and x* were generally used 
When exceptionally small numbers of cases were 
available White’s nonparametric rank test* was 
employed, When the probability was 0.05 or less, 
this was considered to be statistically significant 
The test used, factors involved and values obtained 


are all listed in Table 3. The letter appearing 
after each statistical statement in the text refers 
to the statistic in Table 3 
Results 
Blood Picture Before Therapy.—Since 


many of the patients had received therapy 
before visiting this clinic and the accom- 
panying notes were not always complete 
with regard to laboratory findings, hema- 
tologic data before therapy were not avyail- 
able for all patients in this series. 
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Age at Onset 


MEDICINE 


ARCHIVES OF INTERNAL 


A 


No. Mean Median Range 
2-68 
14 31 30 23-45 
4% $2 2-68 
28 25 13-66 
d 2-68 


Volume of Packed Red Cells: Mild 
anemia at the altitude of Salt Lake City 
(4250 ft. above sea level) was arbitrarily 
defined as a volume of packed red cells of 
38,000,000 to 42,000,000 per 100 ml. of 
blood in males and 35 to 40 in females. 
Values than these defined as 
moderate anemia. Data were available for 
46 patients, of which 24 were anemic—14 
mildly and 10 moderately. The proportion 
of males and females in each group was not 
significantly different. 

Leukocytes : White blood cell counts were 
available for 47 cases, and in all but 4 of 
these there were also differential leukocyte 
counts. Leukocytosis (more than 10,000 
leukocytes per cubic millimeter of blood) 
was present in 21; normal values, in 21, and 
leukopenia (less than 5000 leukocytes per 
cubic millimeter of blood), in 5 cases. The 
highest leukocyte count was 32,000 per cubic 
millimeter of blood the 1250. 
The absolute values for the various leuko- 


less were 


and lowest 
cytic elements are indiéated in Table 4. 

Platelets: An estimate of the number of 
platelets was available for only 32 patients. 
In 24 of these, the counts (Table 4) were 
made by the direct method (Rees-I¢cker). 
Seven of these were between 401,000 and 
563,000 platelets per cubic millimeter of 
were within the normal 


blood, fourteen 


TaBLe 2.—Clinical Classification of Hodgkin's 


Disease 
Class I. Involvement of only one lymph node region and 
no constitutional symptoms. 
Class Il. A. Involvement of only one lymph node region 


but accompanied by constitutional symptoms. 


B. Involvement of two or more adjacent lymph 
node regions confined to either upper or lower 
trunk; with or without constitutional symp- 
toms. 


Involvement of multiple lymph node regions with 
or without constitutional symptoms or acute Hodg- 
kin's disease with no obvious lymphatic involve- 
ment. 


Class III. 
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Statistic 
Letter Problem 
A Age at onset 
B Degree of response to 
therapy in Class II 
Cc Degree of response to 
therapy in Class IIT 
D Complete remissions in 


Class ITI 

E Degree of response to 
therapy for all observations 
in the specified classes 


I Degree of response to 
therapy for all ob- 
servations in the 
specified classes 

G Degree of response to 
therapy for all ob- 
servations in the 
specified classes 

H j-yr. survival rate by sex 


I 5-yr. survival rate in males 
by class 


J 5-yr. survival rate in males 
by class 


k 5-yr. survival rate in males 
by class 


L 5-yr. survival rate in 
females by class 


M Sex incidence in different 
Classes 

N Survival to the tabular 
date 

oO 3-yr. survival from onset 


of illness in early- and 
late-treated groups of 
patients 

p 5-yr. survival from onset 
of illness in early- and 
Jate-treated groups of 
patients 

Q 3-yr. survival from start 
of therapy in early- and 
late-treated groups of 
patients 

K 5-yr. survival from start of 
therapy in early- and 
late-treated groups of 
patients 

8 Sex incidence in the early- 
and late-treated groups 
of patients 


1 Class distribution in the 
early- and late-treated 
groups of patients 


U 5-yr. survival in patients 
with and without 
pruritus 

V Incidence of pruritus in 


the sexes 


Ww Incidence of mediastinal 
involvement in patients 
with and without 
pruritus 


* T’ refers to the value obtained in the rank test. 


TABLE 3 


Factors Involved* 
Males 
Females 
Mechlorethamine hydro- 
chloride: complete 
Yartial and none 
X-ray: complete 
Partial and none 
Mechlorethamine hydro- 
chloride: complete 
Partial and none 
X-ray: complete 
Partial and none 
Mechlorethamine hydro- 
choride 
X-ray 
I: complete 
Partial and none 
II; complete 
Partial and none 
II: complete 
artial and none 
Ill: complete 
Partial and none 
I: complete 
Partial and none 
III: complete 
Partial and none 


Males: alive 
At risk 
Females; alive 
At risk 
I: alive 
At risk 
Il: alive 
At risk 
I: alive 
At risk 
III: alive 
At risk 
II: alive 
At risk 
III: alive 
At risk 
II: alive 
At risk 
III: alive 
At risk 
I and IT; males 
Females 
III: males 
Females 
Dead 
Alive 
0-5 mos.: alive 
At risk 
12+mo.: alive 
At risk 
0-5 mo.: alive 
At risk 
12+ Mo.: alive 
At risk 
0-5 mo.: alive 
At risk 
12+mo.: alive 
At risk 
0-5 mo.: alive 
At risk 
12+mo.: alive 
At risk 
0-5 mo.: females 
Males 
12+-mo.: females 
Males 


0-5 mo.: Class IIT 
Classes I and II 
12+mo,: Class III 
Classes I and I 
Pruritus: alive 
At risk 
No pruritus: alive 
At risk 
Pruritus: males 
‘emales 
No pruritus: males 
Females 
Pruritus with mediastinal 
Vithout mediastinal! 
No pruritus with mediastinal 
Without mediastinal! 


Statistics 


No. 
Patients 


45 


t Value of x* 


1.516 


1.962 


1.432 


0.016 


11.047 


1.128 


0.020 


0.009 


321 


0.000 


2.708 


3,276 


0.089 


0.104 


0.004 


0.044 


2.209 


2.706 


3.090 


Probability 


), 


0.10-0.20 


0.20-0.30 


0.90 


0.05 


O.50-0.71 


<0.01 


<O01 


0.10-0.260 


0.80-9.90 


50-0.70 


> 0.99 


0,05-0.10 


0.05 


0,05-0,.10 


O.70-0.50 


O.50-0.70 


0.9. 


O80 0.90 


O.10-0.20 


0.10-0.20 


0,05-0,10 


0.05-0.10 


62 
29 
9 
4 
q 4 
4 
} 13 
6 30 _ 
3 
4 
13 
13 
4 
4 
10 
6 
" 
10 
15 
17 
3 
15 
i 
2 
5 
36 
2 
| 
7 
= 
40 
24 
‘0 
+4 
12 
12 
‘4 
3 
9 
40 
= 
19 
10) 
« 
7 
= 


1. 
TABLE 4. 


Values No. 
Normal 


Determination Normal 


Volume of packed RBC 


ales >42 

>40 
Platelets/cu. mm, 200,000-400,000 
Leukocytes/cu. mm. 5,000- 10,000 
Neutrophils/eu. mm. 2,500-5 
mm. 50-250° 
mm. 1,500-3,000* 
Monocytes/cu, mm. 285-500° 
E.8.R., mm./hbr. 

Males 0-9" 

Females 0-20 

Without anemia 

With anemia 


* These values were obtained from Wintrobe. 


range (200,000 to 400,000), and three were 
between 160,000 and 198,000, An estimate 
of platelets by examination of the stained 
smear alone was available for seven patients. 
In six cases, their number was “adequate,” 
and in one it was “reduced.” In addition 
to the patients referred to above, one may 
first at a Naval 
was thought to have 


His 


illness was not diagnosed as Hodgkin’s dis 


be added who was seen 
Hospital, where he 


idiopathic thrombocytopenic purpura. 


ease until splenectomy had been performed 
and the sections of the spleen revealed 
the characteristic histologic findings. 

The 
fre- 


erythrocyte Sedimentation Kate: 
of Wintrobe The 


quencies of normal and elevated ‘“uncor 


method used, 


rected” values in cases with and without 
anemia are indicated in Table 4. 

l'requency of Various Hematologic 
ings Before Therapy: The percentage of 
patients with certain blood findings before 
institution of therapy is given in Table 4. 
It can be seen that elevation of the eryth 
rocyte sedimentation rate, neutrophilia, and 
anemia are the commonest deviations from 
the normal. On the other hand, leukopenia 
is very uncommon, and a_ lymphocytosis 
(3000 per cubic millimeter of blood) was 
present in only one case. 

Therapy.—Most of the therapy was pre 
scribed for each patient by one of us (M. 


M. W.) on the and 


contraindications which have been described 


basis of indications 
clsewhere.* 

live hundred thirty-one courses of ther- 
apy were administered to the 90 patients 


52? 


Hematologic Data Before Therapy 


Incidence, 


A. ARCHIVES OF INTERNAL MEDICINE 


No. No. 
Above Incidence, Below 
Normal Normal 


Incidence, 


for whom adequate information is available. 
These were as follows: 260 
mechlorethamine hydrochloride to 78  pa- 
tients; 29 courses of TEM (triethylene 
melamine) alone to 14 patients ; 212 courses 
of x-ray therapy alone to 67 patients; 24 
courses of HN» plus x-ray therapy to 16 
urethan, 


courses of 


patients; and 1 course each of 
chlorambucal (CB 1348), potassium arsen- 
ite (Fowler's) solution, THM plus x-ray 
therapy, radical thigh surgery plus HNoe, 
and radical neck surgery plus x-ray therapy 
and 

our patients at the tabular date had 
not received mechlorethamine hydrochloride, 
and fourteen had not received x-ray therapy. 

Most patients who die of Hodgkin’s dis 
case ultimately have widespread disease sim- 
ilar to that seen in Class III patients. It 
was possible, therefore, in most instance, to 
evaluate three responses to the first course 
of therapy in an original Class I patient, 
two in a Class IT patient, and one in a Class 
III patient. Thus, 94 first courses of therapy 
could be evaluated in 77 patients. 

The response to x-ray or mechlorethamine 
hydrochloride therapy was evaluated as to 
degree and duration. Three degrees of re- 
sponse were designated: (a) complete 
complete disappearance of all signs or symp- 
toms of the disease; (b) partial—appreci 
able decrease in organ and/or lymph node 
size as well as_ significant symptomatic 
improvement; (c) none—none or only slight 
decrease in organ or lymph node dimensions 
and no or only slight improvement is symp- 
tomatology, or any degree of response last- 
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ing less than one month, Duration was 
expressed in months. 

When less than two months had elapsed 
between the last dose of one form of ther- 
apy the first of this 
course was designated as a combination of 
the two forms of treatment. 


Table 5 is a complete tally of the results 


and dose another, 


of the first courses of therapy in the three 
classes of disease. At the time of tabulation, 
12 patients were still in remission following 
the course of therapy being evaluated. These 
12 responses are listed separately as “in 
The of 
complete, partial, and no remissions in all 


” 


complete observations. per cent 
instances of each stage of disease is also 
indicated, 

No significant difference was found in 
the degree or duration of response to me- 
chlorethamine hydrochloride, x ray, or com 
bination therapy within each class (1,C,D). 
The three rows at the bottom of Table 5 
indicate that the per cent of complete re- 
missions decreased as the disease advanced. 
The difference between the frequency of 
complete remissions in Classes | and I] is 
not significant(Ié), but the differences be 


TABLE 6.—Survival 


Alive 
At risk 
Per cent 


Alive 
At risk 
Ver cent 


Alive 
At risk 
Ver cent 


Alive 
At risk 
Ver cent 


Alive 
At risk 
Per cent 


Alive 
At risk 
Ver cent 


Alive 
At risk 
Ver cent 


Alive 
At risk 
Ver cent 


Alive 
At risk 
Per cent 


Both 
Both 
Both 
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tween Classes I] and IIT and | and III are 
highly significant(F,G). Only two of the 
91 patients showed complete resistance to 
all courses of x-ray or mechlorethamine hy- 
drochloride therapy. Many of the remainder 
showed no response at times to one form of 
therapy but responded well to the other. 
Occasionally, patients at one time showed 
no response to either form of therapy but 
responded well to one or the other modality 
at a later date, 

Survival._-Survival After Onset of IIl- 
ness: Calculated from onset of illness and 
according to “population at risk,” the sur- 
vival at each year for males and females in 
the three classes of disease, as well as the 
over-all figures for each sex and for both 
sexes combined, are given in Table 6. Fig- 
ure 2 was derived from Table 6 and graph- 
ically represents the survival for the entire 
series, as well as for males and females sepa 
rately. The details of the number of males 
and females, dead or alive in each class, as 
well as the average survival in months, are 
given in Table 7. 

l'rom Table 6 it is observed that the five- 
year survival for the entire series is 35%. 


from Onset of Illness 


j 
} 
a 
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4 0 1 2 3 4 5 6 7 8 9 10 
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100 
COMBINED 
XMALES 

a-~~-4FEMALES 


_Syr. survival= 35 % 
a\ 50% 43 months 


N 


PER CENT SURVIVAL 
| 


Vig. 2.—Survival from onset of illness. 

The Tables indicate that the females lived 
longer than the males. The difference be 
tween a five-year survival of 50% for fe 
males and 29% for males is not statistically 
significant( H1) but is suggestive. There was 
no significant difference in the survival of 
males in different classes (1,J,K), or of 
females in Classes I] and III(L). 

The ratio of females to males is higher 
in Classes | plus I] than in Class IIL. This 
would suggest that females tend to have less 
widespread disease than males when they 
first seek the aid of a physician; however, 
the probability value(M), for the data is 
not low enough for this to be regarded as 
a statistically significant difference. 


TABLE 7 


No. 

Class sex Cases 
I M Dead 10 
Alive 


Dead 

Alive 3 

II M Dead 16 
Alive 6 


Dead 
Alive 


Dead 21 
Alive f 
Dead 5 
Alive q 


Dead 61 
Alive 30° 


1,11, 001 Both 


* Includes one patient lost to follow-up. 
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Survival from Onset of Illness to the Tabular Date 


The survival to the tabular date 
of the living patients is seen in Table 7 
to be longer than that of the patients who 
died. This difference is significant( N) and 


is due to a few long-term survivors in the 


mean 


living group. 
Survival After 

The date of initiation of therapy was avail- 

able for all but one patient. To study the 


Initiation of Therapy: 


influence on survival of the early and late 
initiation of therapy, the 90 cases were 
divided into three groups as follows: 0 to 5, 
6 to 11, and 12 or more months of illness 
before therapy had been started, For each 


of these groups, survival from the “onset 
of illness” (Table 8) and from the initiation 
of therapy (Table 9) was calculated ac 
cording to the concept of “population at 
risk.” By combining male and female cases 
in each group and by using only the first 
and third groups, a clear-cut comparison 
of groups could be made. Rows 2 and 6 of 
Tables 8 and 9 contain these data and are 
graphically depicted in Vigures 3 and 4, 
respectively, 

rom Vigure 3 it is seen that the total 
survival is somewhat longer for those in 
whom therapy was delayed for a year or 
more as compared with those who were 
treated early; the difference in the number 
of three year survivals (55% versus 83% ) 
does not, however, come within the range 
Survival at 


of statistical significance (QO). 


Range of 
Survival, Mo. 


Mean Median 
Survival, Mo. Survival, Mo. 
17-72 
2-74 


44 42 
24 


36 36 36 
3s 39 30-45 
4s 37 12-114 
42 33 17-86 


16-03 


53 45 
55 16-124 


44 


21 16 5-53 
72 12-115 


4l 18 5-80 


SI 45-114 


5113 
2-124 


35 
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TasLe 8.—Survival from Onset of Illness According to Duration of Illness Before 
Initiation of Therapy 


Interval 
Before 
Therapy, Mo. 


0-5 Alive 
At risk 
Per cent 
Alive 
At risk 
Per cent 


Alive 
At risk 
Per cent 


0-5 MOS. 
o— 12+ MOS. 


PER CENT SURVIVAL 
a 


YEARS 


Fig. 3.—Survival from onset of illness accord- 
ing to the interval before initiation of therapy 


2 


five years was not significantly different( 1’). 
Once therapy was instituted (lig. 4), there 
was no significant difference in’ survivals 
(Q,R). 

In attempting to find possible cause 
for the somewhat longer survival in_ the 
late-treated group as compared to the early 
group of patients, the class distribution 
within each group was examined, In_ the 


TABLE 9. 


Interval 
Before 
Therapy, Mo. 


Row 


0-5 Alive 
At risk 
Per cent 


Alive 
At risk 
Per cent 


Alive 
At risk 
Per cent 


early-treated group there were 38 males and 
15 females. Classes 1, I], and II] were 
represented 9:21:23, In the late-treated 
group there were 9 males and 5 females, and 
Classes I, II, and III 
2:9:3. The difference between the ratios of 
males to females in the two groups is not 
significant(S). However, 43 of the early- 


were represented 


100 
o——e 0-5 MOS. 
|2*MOS. 
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YEARS 
Fig. 4.—Survival from initiation of therapy 
according to the interval before therapy was in- 
stituted. 
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treated group were in Class III, whereas 
only 21% of the late-treated group were 
in Class III. This difference may sug- 
gest(T') that patients with more widespread 
disease were treated earlier than those with 
more localized disease. This must be borne 
in mind in evaluating the significance of 
Figures 3 and 4. 

Three-quarters of the 91 patients in this 
series consulted a physician within three 
months from the onset of illness. All but 
four patients consulted a physician within 
five months after the onset of illness, and 
only one of these cases was included in 
the late-treated group of patients. This indi- 
cates that the greater portion of the year 
or more of delay before starting therapy 
in the late-treated group occurred after the 
physician was consulted rather than before. 

Prognostic Significance of Various Mani- 
festations of Hodgkin's Disease.—I\n_ the 
past, clinicians have indicated that the ap- 
pearance of various manifestations of Hodg- 
kin’s disease has some bearing on prognosis. 
Nevertheless, there have been very few 
systematic studies which were designed to 
establish or refute these impressions, In 
the present study, 16 different manifesta- 
tions of Hodgkin’s disease were analyzed 
from three different standpoints. 

In relation to each manifestation which 
was studied, any one of the 91 cases was 
included in which at any time during the 
course of the illness such involvement had 
been present. A single case may, therefore, 
have been included in from 1 to all 16 of 
the groups studied. The date of onset of 
each manifestation was taken as the date 
of the first clinical sign or symptom due to 
the manifestation. 

In relation to pruritus, it should be 
pointed out that this term has been used 
to refer to unexplained itching over areas 
of the body where no skin lesions were 
present. The term “fever” as used here 
refers to the situation in which, after care- 
ful investigation, an infectious process had 
been satisfactorily ruled out, Patients who 


manifested no anemia 6 weeks after a course 


Levimson et al. 


of therapy but who did develop persistent 


anemia 12 or more weeks after treatment 
have been considered to have developed 
“anemia after therapy’ but 
due to therapy. 


not directly 


The survival from the onset of a specific 
manifestation was determined for each of 
the 16 groups of patients. These data are 
presented in Table 10 and are graphically 
depicted in Figure 5. The survival from 
the onset of illness was similarly deter 
mined for each of the 16 groups and is 
deseribed in Table 11 and Figure 6, A hori- 
zontal line drawn across Figures 5 and 6 
at the 500 survival level intersects each 
curve at a point corresponding to the median 
survival in patients with each manifesta- 
tion. The data thus derived from ligures 
5 and 6 appear in Columns 1 and 2 of 
Table 12. Column 3 of this Table contains 
the values for the per cent of the total 
survival following the onset of each of the 
manifestations discussed, Each figure was 
obtained by dividing the value in Column 1 
by that in Column 2 and multiplying by 
100. 

l'rom Column 1 of Table 12 it is seen 
that after the appearance of skin infiltration, 
following the appearance of moderate anemia 
before or after therapy, or after the appear 
ance of leukopenia before therapy, the aver 
age survival was seven months or less. On 
the other hand, the survival after the ap 
pearance of pruritus or mediastinal involve 
ment was about two and one-half years. 
Once the disease extended into the lung 
parenchyma, however, the average survival 
was but one year, 

The median survival from the onset of 
illness for the entire series of 91 patients 
was three and one-half years. In patients 
with leukopenia or moderate anemia before 
therapy the total survival was approximately 
one year. In patients with leukocytosis or 
skin mfiltration, the total survival was rela 
tively short, being only two to two and one 
half years. 

From Column 3 it is seen that moderate 
anemia after therapy skin infiltration 
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Taare 10.—Survival from 


Manifestation 


Alive 
At risk 
Per cent 


Mediastinum 


Alive 
At risk 
Per cent 


Lung parenchyma 


Alive 
At risk 
Per cent 


Palpable spleen 


Alive 
At risk 
Per cent 


Enlarged liver 


Alive 
At risk 
Per cent 


Pruritus 


Alive 
At risk 
Per cent 


Skin infiltration 


Alive 
At risk 
Per cent 


Bone 


Alive 
At risk 
Per cent 


Fever 


Alive 
At risk 
Per cent 


Mild anemia before 
therapy 


Alive 
At risk 
Per cent 


Moderate anemia before 
therapy 


Alive 
At risk 
Ver cent 


WBC before therapy 
> 19,000 


Alive 
At risk 
Ver cent 


WBC before therapy 
10,000 to 18,900 


Alive 
At risk 
Per cent 


W BC before therapy 
5,000 to 9,900 


Alive 
At risk 
Per cent 


WBC before therapy 


<5,000 


Alive 
At risk 
Per cent 


Mild anemia after 
therapy 


Alive 
At risk 
Per cent 


Moderate anemia after 
therapy 


appear to presage a serious turn of events, 
since 876 of the total survival in the aver 
age patient had already transpired before 
these signs appeared. Similarly, bone and 
parenchymal lung involvement may be con 
sidered to have been relatively late mani- 
festations of Hodgkin's disease. 

The data suggest that the appearance of 
pruritus is not an ill omen, In these patients 


the five-year survival was 47%, while that 


for those without pruritus was 28. Al- 
though it is not possible to be certain about 


the statistical significance of this differ- 
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Onset of Specific Manifestation 


Years 


ence(U), it is clear at least that the pres 
ence of pruritus does not in itself signify 
rapid progression of the disease. It is pos- 
sible, although not statistically certain( V) 
that females tend to develop this symptom 
more often than males. The ratio of females 
to males was 1:1.25 among patients with 
pruritus and 1:2.8 in patients without it. It 
may be added that the disproportionately 
high incidence of females with this mani- 
festations does not explain the more favor- 
able of the with 
pruritus, since the survival curves for the 


survival entire group 
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Fig. 5.—Survival from onset of a specific mani- 
festation (numbers refer to those on chart): J, 
skin involvement; 2, moderate anemia after 
therapy; 3, moderate anemia before therapy; 4, 
leukopenia; 5, bone involvement; 6, liver involve- 
ment; 7, splenomegaly; 8, fever; 9, lung paren- 
chymal involvement (5-9 included in hatched area) 
10, mild anemia after therapy; J/, mild anemia 
before therapy; marked leukocytosis; nor- 
mal leukocyte count; //, mild leukocytosis; 15, 
mediastinal involvement; 16, pruritus (10-16 in- 
cluded in stippled area). 


males and females with pruritus were prac- 
tically identical, as were the five-year sur- 
vival rates (609% and 64%, respectively ). 
It is of interest that the mediastinum was 
involved in 700% of the patients with pruri- 
tus, whereas only 48% of the patients with- 
out this symptom had mediastinal adenop- 
athy. It would be of know 
whether this difference is significant. Our 
data are only suggestive( W). 

Other possible interrelationships are ap- 
parent from Table 12. Thus, all of the five 
patients with leukopenia also had moderate 


interest to 
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anemia before therapy. Four of the five 
patients leukopenia and moderate 
anemia had enlarged spleens at the time the 
blood cell counts were performed, and in 
the fifth this organ was found to be involved 
at postmortem examination, Of the 45 pa- 
tients with splenic involvement, 37 also had 
fever. It is of interest that eosinophilia, 
pruritus, and infiltration of the skin showed 


with 


no inter-relationship. 


Comment 


Age at Onset and Sex.—-The peak age 
incidence of 30 to 34 years with a mean of 
31 years in the present series is in general 
agreement the litera- 
2,821,2525 The females in the present 


most of 
ture. 
series were from four to six years younger 
that the males, which is in accord with the 
observation *° that in recent years a younger 
female population has been affected with 
Hodgkin’s disease. The ratio of males to 
females of about 2:1 in this series is similar 
to that found in the literature 15.1919, 
where the usual figures are between 1.5 to 
2.0: 1, 
found to be equal (1:1), and in another 7° 


Only in one series ' was the ratio 


it was found to be reversed. 

Blood Picture in Hodgkin's Disease. 
Many general statements have been made, 
%16-29 but few data have been published re 
blood picture in’ Hodgkin’s 
disease. In 1914, Bunting *° indicated that 
a diagnosis of Hodgkin's disease could be 
the 


smear alone. 


garding the 


basis of the stained 


He called 


the presence of increased platelets and “tran- 


made almost on 
blood attention to 
sitional cells.” His observations were later 
refuted by McAlpin.?7 

In general, our findings are similar to 
and Wise 


man.*” The latter emphasized the increase in 


those of Uddstrémer,'* Sears,** 


the monocyte: lymphocyte ratio and stated 
that he had not had a single case with an 
increased number of lymphocytes. We have 
found that elevation of the ESR, neutro 
philia, and anemia occur very frequently in 
Hodgkin's disease before therapy (Table 4), 
and leukocytosis, monocytosis, and lympho- 
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Survival from Onset of Illness in Patients Who Develop a Specific 


Manifestation 


Manifestation 


Alive 
At risk 
Per cent 


Mediastinum 


Alive 
At risk 
Per cent 


Laing parenchyma 


Alive 
At risk 
Per cent 


Palpable spleen 


Alive 
At risk 
Per cent 


Enlarged liver 


Alive 
At risk 
Ver cent 


Pruritus 


Skin infiltration Alive 
At risk 


Per cent 


Alive 
At risk 
Per cent 


Bone 


Alive 
At risk 
Ver cent 


Fever 


Alive 
At risk 
Per cent 


Mild anemia before 
therapy 


Alive 
At risk 
Ver cent 


Moderate anemia before 
therapy 


Alive 
At risk 
Ver cent 


W BC before therapy 
> 19,000 


Alive 
At risk 
Ver cent 


W BC before therapy 
10,000 to 18,900 


Alive 
At risk 
Per cent 


WBC before therapy 
5,000 to 9,900 


Alive 
At risk 
Per cent 


WBC before therapy 
< 5,000 


Alive 
At risk 
Per cent 


Mild anemia after 
therapy 


Alive 
At risk 
Ver cent 


Moderate anemia after 
therapy 


penia are not uncommon, [osinophils are 
generally present and may be increased in 
number, The presence of eosinophils may 
ail in the diagnosis of Hodgkin's disease 
when the differential diagnosis rests between 
this disease and an acute bacterial infection. 
On the other hand, the presence of lympho 
cytosis may be considered to be strong 
evidence against a diagnosis of Hodgkin's 
disease. 

Comparison of Effects of Mechloretha 
mine Hydrochloride and X-Ray Therapy 
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Previous attempts to compare the effect of 
mechlorethamine hydrochloride and x-ray 
therapy on survival in Hodgkin's disease 
have not demonstrated any advantage of 
one agent over the other, Similarly, our 
data (Table 5) do not indicate that one form 
of therapy is capable of inducing longer or 
more satisfactory remissions that the other. 
This observation is of interest, since some- 
times the time consumed and the cost in- 
volved in the use of mechlorethamine hydro 
chloride are considerably less than in the 
case of X-ray therapy. 
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PER CENT SURVIVAL 


YEARS 

6.—Survival from onset of illness in pa- 
tients who developed the following specific mani- 
festations (numbers refer to those on chart) : 
1, moderate anemia before therapy; 2, leukopenia ; 
3, skin involvement; 4, marked leukocytosis; 5, 
mild leukocytosis; 6, liver involvement; 7, sple- 
nomegaly; &, fever; 9, normal leukocyte count; 
10, bone involvement; //, mild anemia before 
therapy; 12, moderate anemia after therapy (5-12 
included in hatched area); 1/3, mediastinal in- 
volvement; /4, lung parenchymal involvement; 
15, pruritus; 16, mild anemia after therapy; 17, 
entire series. 


Oo | 


Survival.-Survival after Onset of 
ness: Table 13 shows the survival from 
clinical onset of disease as recorded in 


several representative case studies in the 
literature. To make comparisons possible 
the three commonly employed methods of 
expressing survival are presented. There 
are serious objections to the analysis of 
survival on the basis of dead patients alone 


2 
Median Survival, Mo. 
(Figs. 5 and 6) 


From Onset of From Onset 


Manifestation Manifestation of Illness 

Skin infiltration... 23 
Moderate anemia after 6 42 

therapy 
Moderate anemia before 6 10 

therapy 
Leukopenia ; 7 5 
Bone... iW 39 
Liver. 35 
Spleen 13 ah 
Fever . 14 35 
Lung parenchyma 13 52 
Mild anemia after therapy 22 71 
Mild anemia before therapy 22 i) 
Marked leukocytosis 24 24 
Normal leukocyte count 27 35 
Mild leukocytosis 24 aI 
Mediastinum 4s 
Pruritus 


Levinson et al. 


TaBLe 12.—Prognostic Significance of Specific 


or by considering living patients to be dead 
date. It the 
analysis of our own series that the mean 


at a tabular was shown in 
survival of the living patients who were 
the 


was longer than that of the dead patients 


considered to be dead at tabular date 
(Table 7); this was due to the inclusion in 
the former group of a few long-term sur- 
vivors. [exclusion of living patients in this 
series would have given an artifieally low 
survival rate. This fact helps to emphasize 
the importance of using all patients in a 
study of survival rather than a select few. 
Considering living patients to be dead at 
a tabular date in itself prejudices these 
Of 
the three methods of analysis presented in 
Table 13, that in which the “population at 
risk” was considered probably expresses the 


figures toward a lower survival rate, 


true state most closely. 


In general, survival in the present series 


has been about the same as that in the 
other series listed in Table 13, 
The series of Peters, however, shows 


an exceptionally long survival, This rather 
marked diserepancy with the rest of the 
literature has been noted previously *° and 
has not yet been explained. 

Our data suggest that the prognosis in 
females may be somewhat better than in 
males. This does not agree with the findings 


of some authors,'*** but corroborates those 


3,0,16,20,25, 41,82 


of others,’ 


In our series, as im 


Manifestations 


Per Cent 
Total 4 5 6 “i 
Survival No. No. No. Per Cent 
with Each Males Females Patients Patients 
Manifestation 
13 4 0 4 4 
4 17 2 19 
eo s 2 10 22 
17 4 5 
28 il 5 16 18 
$2 0 “4 
47 42 1% 
37 44 is 57 64 
25 2 i a4 47 
$1 4 7 10 
5h 7 7 0 
100 2 4 6 13 
7 14 7 21 45 
10 5 15 32 
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TaBLe 13.—Survival from Onset of Symptoms 


Method Author 


Population at risk (life table) Craft ** 

Peters’ 

Merner et al.'* 
Smetana et al, ** 
Shimkin et al.** 
Jelliffe et al.'* 
Present series 


Dead plus alive to the tabular Schreiner et al.'' 
date Shimkin et al.** 
Present series 


Desjardins et al.* 
Nathanson et al, 
Goldman et al,** 
Present series 


Dead only 


others '*° a greater proportion of females 
than males had more localized disease at the 
initial examination, The for these 
differences is unexplainable at present. It 
that the sex hor- 
may play a role, but, to date, 


reason 


been suggested 


25,33 


has 
mones 
there is no evidence to support this sugges 
tion, Estrogens and orchiectomy have been 
suggested as possible forms of therapy for 
males with Hodgkin’s disease. lor obvious 
reasons, one would not recommend the latter 
procedure without better evidence, but the 
experimental use of estrogen therapy might 
be considered. 

Survival After Initiation of Therapy: 
Those patients in whom a relatively long 
period of time elapsed before the initiation 
of therapy survived longer than those pa 
tients who were treated early, The former 
patients, however, by and large represented 
persons in whom the disease was initially 
more localized, 

This 


several ways. The simplest explanation may 


observation can be explained in 
be that too few patients have been studied 
to draw any valid conclusions. Another may 
be that since patients with localized involve 
ment have a more slowly progressive form 
of the disease they might naturally survive 
for a longer time. These patients probably 
do not impress physicians as cases which 
require immediate therapy, and_ therefore 
a rather long interval elapses before ther 
apy is initiated. Once the signs and symp 
toms of the disease arouse the patient and 
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5-Year Survival 
Alive/At Risk 
30/128 


58/113 51 


Study Period, Yr. Per Cent 


1926-1939 
1924-1942 
1926-1942 
1941-1946 
1914-1951 61/230 
1930-1952 50/172 
1945-1955 20/ 
Mean survival, 

Before 1924 3i 
1914-1951 44 
1945-1955 

1915-1920 
Before 1933 

1926-1936 

1945-1955 


physician to some form of action, the prog 
ress thereafter is the same for all patients 
(lig. 4). A third possibility is that certain 
forms of present-day “therapy” may ac- 
tually shorten the lives of these patients. 
This concept is, of course, difficult to recon- 
cile with the rapid clinical improvement in 
patients with Hodgkin's disease which fol- 
lows shortly after a course of therapy. 
Since radical local surgery was employed 
in the treatment of only two of our pa 
tients, this type of “early therapy” could 
not be evaluated. Most of the delay before 
initiating therapy in our series occurred 
after the physician was consulted rather 
than before. Therefore, it would seem that 
if the hope for long survivals or even cures 
in Hodgkin’s disease does actually lie in 


early therapy,?*!4 then realization of this 


hope depends to a considerable extent upon 
the first physician consulted for symptoms 
due to Hodgkin’s disease. 
Prognosis.—-Systematic studies have been 
made in regard to the prognostic signifi- 
cance of various manifestations of Hodg 
kin’s disease by Bethell!* and concerning 
the significance of bone involvement by 
Dresser and Spencer ** and Vieta et al.*® 
According to our own observation, in 
filtration of the skin is a late manifestation, 
and once it occurs it is a bad prognostic 
sign. Anemia after therapy also occurs late 
in the disease and when several is also a 
bad prognostic sign, the latter being asso- 
ciated, on the average, with only a_ six- 
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month survival thereafter. Similar findings 
have been noted by Desjardins.** 

Our data indicate that leukopenia and 
moderate anemia before therapy are not 
necessarily late signs of Hodgkin’s disease ; 
however, they are associated with a short 
total survival and appear to be bad prog- 
nostic signs. Bethell'? has made the same 
observation. The occurrence of splenomeg- 
aly in four of the five patients with leuko- 
penia and moderate anemia in our series, 
as well as the finding of splenomegaly in 14 
of the 15 patients discussed by Riley and 
Gailland,** suggest that the spleen plays a 
role in maintaining the low levels of these 
elements in the blood. The occurrence of 
thrombocytopenic purpura in this disease, 
which had been cured by splenectomy in 
one of our patients as well as in a few 
in the literature,*"* lends some support to 
this hypothesis. 

The survival from onset of illness in pa- 
tients with leukocytosis was somewhat 
shorter than in patients with normal leuko- 
cyte counts. This 
patients with marked than in’ those with 


was more apparent in 


mild leukocytosis. This observation is in 


with observations re- 
3,12,29,41 


general agreement 
corded in the literature. 
Although — the 


months for patients who developed bone 


median survival of 39 


involvement is about the same as the median 
for the (43 


noteworthy that once bone involvement oc- 


entire series months), it is 
curred, the survival was short (11 months). 
Dresser and Spencer found almost identical 
values in their study and the observations 
of Vieta et al. 

In our 


were similar. 
series, patients with pruritus 
seemed to live longer than those without 
this peculiar symptom, Hoster et al.* listed 
marked pruritus as a poor prognostic sign, 
but Bethell !? subsequently showed that 36% 
of patients with pruritus survived five years, 
whereas only 17% of those without this 


We 


found no correlation between pruritus and 


symptom survived five years. have 


eosinophilia, a subject which is in dispute 
in the 


Levinson et al. 


Summary and Conclusions 


Data derived from the study of the 91 
patients with Hodgkin's disease seen at this 
clinic from 1945 to 1955 are presented. 

The hematologic findings before therapy 
revealed that an elevated erythrocyte sedi- 
mentation rate, leukocytosis, neutrophilia, 
monocytosis, lymphopenia, and anemia are 
common findings, whereas leukopenia is un- 
common and lymphocytosis is very rare. 

There was no demonstrable difference be 
tween the efficacy of x-ray and mechloretha 
mine hydrochloride in the treatment of this 
disease. 

The five-year survival of the entire series 
was 35%, and the median survival was 43 
months. Survival in females may have been 
longer than in males. Our data do not sup 
port the impression that early x-ray or 
mechlorethamine hydrochloride therapy pro- 
longs life in patients with Hodgkin's dis- 
ease, 

A systematic study of the prognostic sig 
nificance of va. sous manifestations of Hodg- 
kin’s disease revealed that leukopenia before 
skin infiltration, 
anemia are bad prognostic signs. Skin in 


therapy, and moderate 
volvement, moderate anemia after therapy, 
and bone and parenchymal lung involvement 
occur late in the course of the disease. The 
total survival in patients with leukopenia, 
moderate anemia before therapy, marked 
leukocytosis, or skin infiltration was rela- 
tively short. On the other hand, the total 
survival in patients who developed pruritus 
was somewhat longer than that in’ other 
groups. 

leukopenia and moderate anemia before 
therapy were associated with splenomegaly. 
Pruritus and mediastinal involvement were 
frequently present in the same patient, 

Drs. Joseph C. Salvatore and Gerard G. New 
man, of the Department of Preventive Medicine 
of the University of Utah, aided in the statistical 
analysis of these data, Misses Doris Kurth, Megan 
Scott, and Gwen Trappett gave assistance in per 
blood = cell The Mustargen 
(HINz) used in this was supplied by Dr 
Frederick K. Heath, of Sharp & Dohme, Division 
of Merck & Co., Inc, Philadelphia 

175 FE. 21st South St., Salt Lake 


forming the counts 


study 


City 


i 
= 

| 
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Editorials 


The Clinical Use of Antibiotics in Combination 


At a recent informal meeting of a large group of internists who are leaders in the field 
of infectious diseases, held in connection with the Central Society for Clinical Research, 
unanimous concern over the increasing numbers of antibacterial agents packaged in combina- 
tion for oral or imtramuscular use was expressed. 

The accompanying editorial was suggested at this meeting, While American physicians 
owe a great debt of gratitude to the drug houses of this country for the quality of their 
products, there can be no question that the trend toward promotion of combination prepara- 
tions of this type is a dangerous one. The reasons for this are outlined m the following 
combined statement. It is recognized that physicians have the opportunity to use combina- 
tions of single antibiotics in any way they think best, but availability of the scores of 
antibacterial products already put up in combinations decided upon by the manufacturer and 
not arranged for each individual patient will unquestionably lead to abuses if unchecked. 

Paut S. Ruoaps, M.D. 


The recent appearance on the market of preparations containing two anti- 
biotics in the same capsule calls for an appraisal of the rationale of such therapy. 
Theoretical or practical reasons for administering more than one antibiotic to 
a patient at one time are as follows: 

1. A second antibiotic may delay the emergence of bacteria resistant to the 
first antibiotic. 

2. Two antibiotics may be synergistic with one another, 

3. In the initial emergency treatment of seriously ill patients where the estab- 
lishment of an etiological diagnosis and appropriate antibiotic sensitivity tests 
may be delayed, two or more drugs may properly be used as “insurance.” 

4. Mixed infections caused by more than one micro-organism may be better 
treated by antibiotics found most effective against each one. 

5. Reduction of dosage of each of two “additive” drugs may result in lowered 
incidence of toxic effects to each, as in the case of streptomycin-dihydrostrepto- 
mycin. 

The emergence of streptomycin-resistant tubercle bacilli is delayed when 
aminosalicylic acid or isoniazid is given in conjunction with streptomycin. In 
the realm of nontuberculous bacterial infections the application of this principle 
is not so clear. Numerous clinical-epidemiological studies have shown that the 
introduction of a new antibiotic into a hospital or a community is frequently 
followed by an increase in staphylococci resistant to that antibiotic. An attempt 
to prevent the development of antibiotic-resistant staphylococci by employing 
a combination in the treatment of ordinary bacterial infections was carried out 
during the winter of 1955-1956, employing novobiocin and spiramycin. In_ this 
study the emergence of staphylococci resistant to both these antibiotics was some- 
what delayed, but after a few months bacteria resistant to both of them were 
easily found. In any event, the strain must be originally sensitive to the individual 
antibiotics if the combination is to delay or depress the development of resistance 
to any of them when they are used together. 


Submitted for publication Dec. 13, 1956. 
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The Case for and Against Synergism 


Penicillin and streptomycin have a synergistic effect against enterococcus and 
probably against penicillin-sensitive viridans Streptococcus as well. Also, labora- 


tory evidence of synergism of various combinations of drugs against individual 


strains of several microbial species has been published, but much remains to be 


done before these studies can be applied at the clinical level. Furthermore, 
different combinations would seem to be synergistic against different species or 
even against different strains within the same species. 

There is some clinical evidence that tetracycline derivatives or tetracycline in 
combination with streptomycin result in a lower relapse rate in the treatment of 
brucellosis than occurs with either drug alone. If the treatment period with a 
tetracycline is greatly prolonged, however, a similar low relapse rate will be 


achieved. 


The “Insurance” Principle 


In the treatment of serious staphylococcal and other infections the life of 
a patient may be jeopardized by withholding treatment until a satisfactory etio 


logical diagnosis can be obtained or until antibiotic sensitivity tests are completed. 
In such situations the employment of more than one antibiotic is frequently 


justified, but these should be used in full doses. 


Diminished Toxic Effects 


When equal amounts of streptomycin and dihydrostreptomycin are admin 
istered, an additive therapeutic effect is obtained. The toxic effect of strepto 


mycin is chiefly upon the vestibular portion of the eighth cranial nerve, whereas 


dihydrostreptomycin affects the auditory portion. When a 50-50 combination is 


used, diminished toxicity results without loss of therapeutic efficacy. 


The question may be asked: “Why not use combinations since they do no 
harm?” Possible harmful effects are five in number. First, the use of fixed 


combinations of antibiotics tends to encourage inadequate therapy. Though 


suboptimal doses of each of two antibiotics may occasionally provide a synergistic 


action against certain strains of bacteria, it certainly cannot be assumed that 


more can ordinarily be accomplished by suboptimal than by optimal amounts 


of therapy. Nor is there any evidence that the spectrum of activity will be 


broadened beyond that provided by the type and amount of individual antibiotics 


actually administered. Hypersensitivity and toxicity may be expected to increase 


when two drugs are used instead of one; furthermore, when a physician encoun- 


ters a toxic effect, such as a rash, he will not know which of the drugs was 


responsible. A third harmful effect is the probable development of bacteria 
resistant to either or both of the drugs used in the combination. And the fourth, 
a direct corollary of the second, is the accumulation of antibiotic-resistant microbes 


within hospitals or other semiclosed communities. The fifth is that if this trend 


is not checked now, the practicing physician will soon be confronted with such 


a bewildering array of antibiotic combinations supported by multicolored pro 


motional material piling up daily upon his desk that rational chemotherapy will 


give way to chaos, 
The indications for the use of combined antibiotics all apply to clinical situa 


tions which at the present time demand selection of specific doses for individual 
cases. The one exception is the streptomycin-dihydrostreptomycin combination. 
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There are no data or experience which would justify the employment of any fixed 
combination of two antibiotics in a single ampule or a single tablet or capsule 
for systemic use. It is our firm conviction that the promotion and sale of such 
combinations should be discouraged until and unless adequate data from controlled 


clinical investigation justify this practice, and then only with respect to definite 


combinations for specific purposes. 
Harry Downe, M.D. 
FINLAND, M.D. 
Morton HameBurcer, M.D. 
Jawerz, M.D. 
VERNON KNicut, M.D. 
Mark H. Lepper, M.D. 
GORDON MEIKLEJOHN, M.D. 
A. Rantz, M.D. 
S. Ruoaps, M.D. 

University of Cincinnati College of Medicine, Department of Internal Medicine, Cincinnati 
General Hospital, Cincinnati 29 (Dr. Hamburger), 


of the Aortic Valve 
ROBERT AUSTRIAN, M.D., Brooklyn 


The advent of an effective prophylactic 
and therapeutic agent may alter significantly 
both the incidence and etiology of a given 
anatomical lesion, and such may be the 
effect of penicillin upon aortic valvular dis- 
ease, As a result of its use in the treatment 
of early syphilis, syphilitic disease of the 
aortic valve is seen with lessening  fre- 
quency, and it is altogether possible that 
the widespread employment of penicillin as 
a prophylactic against rheumatic fever may 
result in a decrease in aortic valvular dis- 
ease of rheumatic origin. Concomitant with 
the decline of two of the major causes of 
aortic valvular disease, lesions of other 
etiologies will acquire relatively greater sig- 
nificance, and, paradoxically, antibiotics and 
notably penicillin can be responsible for the 
emergence of one of these. By preventing 
the premature death of patients with pneu- 
mococcal endocarditis, a hitherto almost 
uniformly fatal disorder, penicillin enables 
some of these persons to recover from their 
bacterial infection even though they may 
suffer in a number of instances rupture of 
the aortic valve as a result of bacterial dam- 
age prior to therapy. Such a sequence of 
events has been observed in the past decade 
in eight patients, and they comprise the 
subject of the present report. Before they 
are described, however, a brief review of 
knowledge relating to the clinical picture 
they present may be pertinent. 

Submitted for publication Dec. 19, 1956. 

From the Department of Medicine, State Um- 
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This paper was presented at the Sixty-Ninth 
Annual Meeting of the American Clinical and 
Climatological Association, Nov. 1, 1956, and will 
he published in the Transactions of the Associa- 


tion. 


Pneumococcal Endocarditis, Meningitis. and Rupture 


Recognition of the association of pneu 
monia, endocarditis, and meningitis is not 
new. Perhaps the first to relate these lesions 
to one another was the Austrian pathologist, 
Heschl, who described, in 1862, autopsies 
upon five patients dying with this triad of 


In 1881, the year pneumo- 
cocecus was discovered, Osler wrote in a 
paper entitled “Infectious (So-Called Uleer 
ative) Indocarditis”’: 

Meningitis is a very rare complication of pneu 
monia and may occur apart from endocarditis; but 
in a case of inflammation of the lungs, particularly 
if the apex is involved (in three out of four such 
instances | found the upper part of the lung 
affected), the development of an irregular tempera- 
ture with cerebral symptoms should suggest the 
possibility of endocardial mischief, with secondary 


meningeal inflammation.* 

To the French physician, Netter, how- 
ever, must go much of the credit for eluci 
dating the pathogenesis of pneumococeal 
In 1886, he reviewed &2 cases 
of endocarditis associated with pneumonia, 
himself.* He 


demonstrated the similarity of the organism 


endocarditis. 
including two observed by 
isolated from endocardial vegetations to that 


fatal 


from the 


recovered from the lung in’ seven 


cases and 


grew 
blood of a patient shown subsequently to 


pneumococcus 


have endocarditis of the tricuspid valve. Dy 
traumatizing the aortic valve of the rabbit 
with a stylet passed down the carotid artery, 
he was able to produce experimental endo 
carditis in this animal following subsequent 
infection with pneumococeus, He pointed 
out the predilection of pneumococeus for 
localization upon the aortic valve whether 
normal or previously diseased and the rela 
tive frequency with which it attacks the 
valves of the right side of the heart. He 
was impressed also with the high incidence 
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of meningitis in those with this cardiac 
disorder. 

In 1904, Preble reviewed again the sub- 
ject of pneumococcal endocarditis, adding 
50 cases to those studied earlier by Netter 
and emphasizing the clinical aspects of the 
disease.* He noted its more frequent occur- 
rence in older persons, its variable duration, 
with death occurring on the average a month 
following onset, and its complication by 
meningitis in approximately three-fifths of 
the cases. One additional observation, made 
also by Netter, is noteworthy. In 20 of the 
patients, an afebrile interval was observed 
following the period of pneumonia and prior 
to the recrudescence of fever associated with 
endocarditis. In a temperature chart shown 
in Netter’s paper,® defervescence occurred 
at the usual time of crisis in pneumococcal 
pneumonia, only to be followed in three 
to four days by a return of fever. The 
phenomenon points to the probable inefficacy 
of antibody as an aid to the eradication of 
infection of the endocardium, which view 
is supported by later evidence. Thomas and 
©'Hara deseribed fatality following the ad- 
ministration of large amounts of specific 
antiserum to a patient with Type | pneu- 
mococeal endocarditis.” this patient, 
fever and bacteremia recurred following the 
artificial induction of crisis with passive 
immunization and persisted despite repeated 
injections of antibody. Of interest also are 
the observations of Wadsworth and Sickles 
upon endocarditis in horses immunized with 
live pneumococcal vaccines.6 Not only did 
these animals develop endocarditis at a time 
when circulating type-specific antibody was 
demonstrable, but in the course of continu- 
ing infection, the selective effect of capsular 
antibody upon the bacterial population of 
the infected animal led to the appearance, 
at times, of noncapsulated pneumococci in 
the circulation, natural recovery 
from pneumococcal infection is dependent 


secause 


almost wholly upon phagocytosis of the in- 
vading organisms by  polymorphonuclear 
leukocytes, these observations point to a 
local failure of the phagocytic mechanism 


in endocardial infection. If this inference 
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is a correct one, then recovery following 
treatment with other than a_ bactericidal 
agent will not be likely. The failure of the 
bacteriostatic sulfonamides to modify the 
uniformly fatal outcome in pneumococcal 
endocarditis is consistent with this view, 
and Heffron’s statement in his monograph 
of 19397 that it is doubtful that an authen- 
ticated instance of recovery from the dis- 
had been reported remained 


“ase ever 


largely true until penicillin became available 


for the treatment of it. 

l'rom the foregoing discussion, it is evi- 
dent that the association of pneumococcal 
endocarditis and meningitis has long been 
recognized and that until recently death 
has been the outcome for 
those The introduction of a 
drug bactericidal for has 
modified significantly the clinical course of 
the syndrome, and, by making possible sur- 
vival from infection, penicillin has allowed 
the recognition of a new group of patients 
with aortic insufficiency. 

Case 1.—The first patient of this series, a 46- 
year-old Negro man, was admitted because of his 
irrational mental state to Sydenham Hospital, in 
Baltimore, on Feb. 1, 1946. Four weeks previously 
he had developed pneumonia, for the treatment 
of which his physician had prescribed a sulfona- 
mide. He had improved gradually until the day 
before hospitalization, when his temperature rose 
and he complained of a stiff neck. Twenty-four 
hours later he became delirious and was brought 


infection 
so. afflicted. 


from 


pneumococcus 


to the hospital. 

Physical examination at the time of admission 
showed an acutely ill, delirious man with a tem- 
perature of 104.8 F. The classical signs of menin- 
geal irritation were present. Evidence of pneumonia 
The heart was of normal size, 
Aside from a 


was not detected. 
and the cardiac sounds were clear. 
soft systolic murmur audible just to the left of 
the sternum, no auscultatory abnormalities were 
recorded. The pulse rate was 120, and the blood 
pressure, 148/90 

Examination of — the fluid 
promptly the clinical impression of meningitis, and 
pneumococcus Type XIV was grown both from 
the blood and from the spinal fluid. The serologic 
test for syphilis was positive in the blood but 


spinal confirmed 


negative in the spinal fluid. 

Treatment with sulfadiazine intravenously and 
with penicillin intravenously and intrathecally was 
instituted promptly, and over a period of 10 days 
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the patient’s mental state improved gradually. His 
temperature returned to normal on the 18th hos- 
pital day, but his course was marked later by 
several episodes of fever and of pulmonary infil- 
tration which, in retrospect, may have resulted 
from pulmonary infarction. 

On March 28, the heart was noted for the first 
time to be enlarged, and an aortic diastolic mur- 
mur heard along the left sternal border. 
Because the patient’s serologic test for syphilis was 


thought to have 


was 
persistently positive, he was 
syphilitic aortic insufficiency which had been over- 
looked at the time of admission, and he was trans- 
ferred to The Johns Hopkins Hospital for further 
study. There the diagnosis of aortic insufficiency 
of syphilitic origin was also deemed likely, and 
the patient was discharged without evidence of 
cardiac failure on May 8. 

He returned to The Johns Hopkins Hospital 
18 days later complaining of swollen ankles and 
of nocturnal shortness of breath of a week's dura- 
tion. Signs of cardiac failure were present. Dig- 
italization by the oral route was begun, but the 
patient died suddenly and unexpectedly the night 
The final clinical 
impression was syphilitic aortic insufficiency, 
hours death 
The heart was 


of admission to the hospital. 


performed four after 


to be normal. 


Autopsy 


showed the aorta 


enlarged but manifested none of the stigmata of 


treponemal infection. Instead, a perforation of 


Photograph of 


Fig. 1 


the heart of Case 1, 


showing the perforation 


of a cusp of the aortic 
valve, 


Austrian 


MENINGITIS 


the left cusp of the aortic valve (Fig. 1) 6 mm. 


in diameter was present which, on microscopic 
examination, showed at its margins remnants of 
a healing vegetation. The pathological diagnosis 
was healed bacterial endocarditis with perforation 
of an aortic cusp. 

Case 2.—Only one day after the death of the 
patient whose history has been recounted, a 65- 
year-old Negro man was admitted to the medical 
The Hopkins with 


meningitis and bacteremia caused by Pneumocoe- 


wards of Johns Hospital 
cus Type XII and signs of aortic insufficiency 
As a result of the preceding experience the clini- 
cal diagnosis of pneumococeal endocarditis was 
made, and, when the patient died two and a half 
months after his initial hospitalization, the clini- 
cal impression was confirmed at autopsy 

Since the time of the deaths of the two 
patients just described, six additional cases 
of pneumococcal endocarditis with rupture 
of the aortic valve have been recognized 
(Table). Among the total of eight patients, 
all but one were men, and all were over 
the age of 40. Seven were hospitalized with 
clinical and laboratory evidence of menin 
gitis, and the eighth patient had a_ well 
meningitis two 


documented history — of 


months prior to the pneumococeal infection, 


1y¥7 


| 
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Clinical and Laboratory Data Pertaiming 
Endocarditis and Rupture 


Race Blood C.8.F. 
Culture Culture 


Pne XIV Ine XIV 
Pne XI Pne XII 
Poe XXII Pne XXII 
Pne XII Pos, smear 
Pne XIV Pne XIV 
VIIL Phe VIII 
Pne XVIII Pne XVIII 
Pre Ul 


during the course of which aortic insuffi- 
ciency was recognized for the first time. Six 
of the eight patients had no evidence of car- 
diae disease when examined initially; but 
two, one of whom had late syphilis, had signs 
of aortic insufficiency when first seen, In 
those lacking the murmur of aortic insuffi- 
ciency when hospitalized, it was detected 
first on the 3d to the 55th day following 
admission. It is not improbable, however, 
that its presence in some patients might 
have been noted earlier had it been sought 
more carefully. 

All eight patients were treated with peni- 
cillin) when hospitalized with meningitis, 
though in varying amounts and by different 
routes of administration. The dosage ranged 
from 240,000 to 60,000,000 units per day. 
Intrathecal therapy was employed in_ the 
treatment of three patients, and sulfona- 
mides were administered concomitant with 
penicillin to four. 

Case 8—This patient had an unusual course. 
Hle was hospitalized elsewhere with purulent 
meningitis in October, 1954, and recovered after 
treatment with penicillin, though the causative 
organism was not isolated. No evidence of car- 
diac disease was noted at this time. Two months 
later, he was admitted to the medical wards with 
lobar pneumonia and bacteremia caused by Pneu- 
mococeus Type III, at which time his heart was 
again described as normal. He was treated with 
tetracycline for nine days, the last two of which 
he was afebrile. Three days following cessation 
of antibacterial therapy, an aortic diastolic mur- 
mur was heard, though the patient’s temperature 
remained normal, He was given additional treat- 
ment with penicillin and remained free of signs 


of infection 
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to Eight Patients with Pneumococcal 
> of the Aortic Valve 


Detection of Aortic Duration of Life, Days 
8.T.8. Insufficiency, After Detection of 
Days After Admission Aortic Insufficiency 
+ 55 
On admn. 


On admn. 


Development of altered circulatory dy- 
namics after rupture of the aortic valve has 
been followed with recorded observations in 
one patient, Case 7. 

Case 7.—The patient, a 55-year-old white man, 
was admitted to the hospital with pneumonia 
involving the right middle lobe and with menin- 
gitis caused by Pneumococcus Type XVIII. 
Three days after admission, a faint murmur of 
aortic insufficiency was heard for the first time. 
Five days later, recordings were made of the 
patient’s ballistocardiogram, carotid pulse curve, 
and stethophonogram. The only abnormality de 
tected was the presence of the aortic diastolic 
murmur (Fig. 2). One month later, little change 
from the initial tracings was evident, but four 
months after hospitalization, alterations in the 
ballistocardiogram, carotid pulse curve, steth- 
ophonogram, all characteristic of aortic insuffi 
ciency, were noted. When ‘ast examined, the 
patient was in severe cardiac failure aggravated 
by multiple episodes of pulmonary infarction. 

Death in the six fatal cases occurred from 
1 day to 6 months after the signs of aortic 
insufficiency were first recognized and from 
11 days to 7 months following initial hos 
pitalization for pneumococcal infection. In 
all instances, the fatal outcome was pre 
ceded by myocardial failure. Two patients, 
Cases 7 and &, were known to be alive 4 
months and 20 months, respectively, after 
the development of aortic insufficiency, 
though the former was in severe cardiac 
failure. 

Four of the patients who died were ex- 
amined post mortem, and all showed evi- 
dence of healed bacterial endocarditis of 
the aortic valve, with rupture or perfora- 
tion of a leaflet. Of the four, two had had 
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PNEUMOCOCCAL ENDOCARDITIS) AND 


MENINGITIS 


CAROTID PULSE STETHOPHONOGRAM _ 


Fig. 2.— Serial ballisto- 
cardiograms, carotid 
pulse tracings, and siet!:- 
JUNE 8 
1956 


ophonograms recorsed at 
Ca se 7. 


show. the 


Erb’s point of 
The 


increasing 


tracings 
intensity and 
duration of the aortic 
diastolic murmur, a pro- 
gressive increase in the 
amplitude of the systolic 


JULY 5 
1956 


complexes of the ballisto- 
cardiogram, and, in the 
latest record, a shorten- 
ing of the time from on- 
set to attainment of the 
peak systolic pressure in 
the carotid pulse wave, 
all characteristic findings 
of progressive aortic in- 
sufficiency. All ECG 
timing the 
Lead 


SEPT. 25 


tracings for 
cardiac 
2 


cycle are 


positive serologic tests for syphilis and two 
an aortic diastolic murmur at the time of 
hospitalization. The only patient with both 
these findings presented pathologic changes 
compatible with those of healed bacterial 
endocarditis superimposed upon a preexist- 
ing luetic lesion. 

Irom the data reviewed, it appears that 
the syndrome of pneumococcal endocarditis, 
meningitis, and rupture of the aortic valve, 
while uncommon, is not rare, for it has 
been observed in approximately 200 of 
the patients with pneumococcal meningitis 
seen by me in the past decade. The presence 
of pneumococcal endocarditis may be antici- 
pated in a quarter to a third of patients 
hospitalized with pneumococcal meningitis 
and will be detected perhaps more often if 
this association is borne in mind. Following 
adequate treatment with penicillin, survival 
from infection will result in most, but for 
those sustaining rupture of the aortic valve, 
the prognosis is grave, the majority dying 
of left ventricular failure within six months. 

Only since the advent of penicillin has 
recovery from pneumococcal endocarditis 


Austrian 


been possible, and the minimal amount of 
this antibiotic requisite for cure is unknown. 
A recovery following treatment with less 
than 300,000 units of penicillin a day is 
included in’ this terms of 
present day usage, this is not a large amount 
of antibiotic. In patients with aortic insuffi 


series, and in 


ciency of uncertain origin, the possibility 
of healed pneumococeal endocarditis merits 
consideration along with other unusual 
causes of this lesion, and a history of pneu 
mococeal infection should be sought, 


Summary 


A review of the history of pneumococcal 
endocarditis points to the probable failure 
of normal phagocytic mechanisms in endo 
the for a 
bactericidal agent to effect cure of such in 


cardial infection and to need 


fection. Treatment with penicillin enables 


survival from pneumococcal endocarditis 
but may fail to prevent rupture of the aortic 
valve as a sequel to valvular injury from 


infection prior to therapy. Patients surviv- 


ing infection but sustaining rupture of the 
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aortic valve usually develop cardiac failure 
and have a poor prognosis. The frequent 
association of pneumococcal endocarditis 
and meningitis is noted, and the importance 
of examining patients with pneumococcal 
meningitis for evidence of endocardial le- 
sions is stressed. 

Dr. A. McGehee Physician-in-Chief, 
and Dr. Arnold R. Pathologist-in-Chief, 
The Hopkins Baltimore, gave 
permission to include in this report clinical and 


Harvey, 
Rich, 
Johns Hospital, 
pathological data relating to Cases 1, 2, and 3. 
State University of New York College of 
Medicine at New York City, 451 Clarkson Ave. 
(3). 
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Steroid Pseudorheumatism 


In five patients who have been on 
long-term adrenal steroid treatment we 
have observed a syndrome which super- 
ficially mimics rheumatoid arthritis. The 
symptoms of this syndrome, we believe, 
are often mistaken for increased activity 
of rheumatoid arthritis. An evaluation 
of the symptoms of this syndrome leads 
to the conclusion that it can be separated 
into a distinct clinical entity which in 
some way is the function of prolonged 
steroid treatment or of rapid withdrawal 
of steroids following a period of therapy. 
It is the purpose of this report to present 
a detailed description of each of five 
patients having this syndrome whom we 
have We shal! attempt to dem- 
onstrate from this study that 
steroid pseudorheumatism is a clinical 
entity which mimics rheumatoid arth- 
ritis and the treatment of which is the 
gradual, but persistent, discontinuation 
of steroid therapy. We interpret these 
observations as a further warning against 
the indiscriminate or unnecessary use 
of steroid hormones which continue to 
reveal pharmacological actions threaten- 
ing to the body economy that are still 


studied. 
clinical 


incompletely understood. 


Submitted for publication July 11, 1956. 
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Report of Cases 


Case 1—A 43-year-old white man was admitted 
to the hospital with the complaints of generalized 
and tenderness, joint 
December, 


weakness, muscle 
pain, and unusual mood changes. In 
1947, the patient experienced his first attack of 
rheumatoid arthritis. He had migratory poly- 
arthritis and developed deformities of the hands, 
elbows, knees, and ankles. Manifestations were 
aggravated by cold, dampness, and hard work. In 
1953 the patient was hospitalized at another uni- 
versity hospital for a severe rheumatoid recrudes- 


cramps 


cence involving primarily the knees. He was given 
a hydrocortisone injection in the left knee, with 
relief for seven days. At this time 6 gm. of un- 
coated acetylsalicylic acid per day was prescribed. 
However, the acetylsalicylic acid irritated his 
stomach, and he discontinued the medication. Then 
he was given a course of fever therapy without 
this time (August, 1953) 
he was given 100 mg. of cortisone per day and 
He took this dosage 


any improvement. At 


released from the hospital. 
continuously until admission to this hospital in 
January, 1956. For an indefinite period prior to 
admission, the patient noted that he was_ tired, 
fatigued easily, had muscle cramps, and had slight 
joint swelling. There were periods of marked 
depression, and it had become difficult for him to 
He stated that he had the feeling that he 


Six weeks prior 


work 
was constantly “losing ground.” 
to admission the patient ran out of cortisone, and 
the steroid therapy was abruptly stopped. Shortly 
thereafter he developed severe pain in the muscles 
and joints and extreme malaise. He resumed tak- 
ing 100 mg. of cortisone several days later but 
could not suppress the muscle and joint symptoms 
entirely. Therefore, he came to this hosiptal for 
treatment. 

Past history was significant in that the patient 
had increasing dyspnea which was the result of 
emphysema. Family history was 
one sibling has 


a progressive 


significant in that rheumatoid 
arthritis. 

Physical examination revealed deformities in all 
extremities and moderate obstructive emphysema 
Joint examination revealed generalized capsular 
thickening with small effusions in the right second, 
third, and fourth metacarpal-phalangeal joints and 
each ankle joint. There was a moderate flexion 


contracture of each elbow. The rest of the joints 
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Remarkably absent 


tenderness, 


had old destructive changes 
the 


erythema, or heat. 


manifestations was 


the 


among joint 
striking 
the 


muscles 


However, most 


manifestations on physical examination was 


apparent tenderness and soreness of the 


of the extremities. Indeed, the patient assumed a 
“touch the 


were palpated, which led many observers to believe 


me not” attitude when extremities 


the complaints were out of proportion to the actual 


pain. 


Studies.—Urinalysis and white 


were 


Laboratory 
blood cell 
12.4 gm. per 100 cc, Cell indices indicated a mild 
Erythrocyte 
Wintrobe 
111/cubic 
V.D.R.L. 


Serum uric acid, 


count normal, Hemoglobin was 


normochromic anemia. 
RR 


eosinophil 


normocytic, 


sedimentation rate was mm/hour, 
Direct 
millimeter. L. 


and Wassermann were negative 


method count was 


clot test was negative 


fasting blood sugar, and serum electrolytes were 
No. blood ECG 


Roentgenogram of the chest showed 


normal, was found in the stool 
was normal 
Roentgeno- 


pulmonary fibrosis empliysema. 


grams of all the jomts revealed changes which 


were compatible with severe rheumatoid arthritis. 

Hospital Course 
salicylic acid, 4.9 ym/day. 
12.5 me 


He was given moderate exercise and warm baths 


The patient was given acety! 
The cortisone was cut 
by decrements of every seven days 
and was encouraged to walk around on the ward 
as much as he desired, but definite rest periods 
When the cortisone was cut to 50 


6.25 


were enforced, 
mg/day the 
mg. every seventh day 
25 mp/day, 
(ACTH gel), 20 units, 
morning. The corticotropin was continued for five 


decrements were decreased to 


When the cortisone dosage 
corticotropin in 


reached repository 


jection was given each 


to seven days after the cortisone was stopped 
and then was gradually tapered. After the patient 
was off all steroids, urinary 17-hydroxycorticoid 
output was measured and was found to be 4 mg/ 
24 Silber-Porter Initially, when 


the cortisone dosage was being cut, the synovial 


hours, method. 


reaction increased, so that there was a greater 
effusion in the joints, but there was no increase 
in tenderness. However, when the cortisone dosage 
50 mg/day the effusions gradually de 


creased, so that by the time that the cortisone was 


reached 


stopped there was much less effusion 
had the 
program 


completely 
been 
the 
remained within normal limits. 
90) mm/hour, 


than originally present. During 


reduction white blood cell count 


The sedimentation 
Wintrobe 
method, until approximately one-half way through 


rate remained at about 
the reduction schedule, when it gradually fell to 
50 mm/hour, Wintrobe method, at which leve! it 
Upon admission the patient had used 
but 


and 


remained. 
full 
Canadian 


arm crutches gradually started using 


crutches then no cruthees at all 
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Orthopedic shoes with a metatarsal bar were 


obtained for the patient. He was discharged on 


a regimen of enteric-coated acetylsalicylic acid, 
900) me 
riods, and physical therapy. At present he has been 


The 


manifestations which prompted his hospitalization 


five times per day, appropriate rest pe- 
home working at his job for two months 


have completely disappeared. 
Case 2.—This 37-year-old white male accountant 
was admitted to the hospital with the complaints 
of muscle and joint pain, swelling of the face and 
supraclavicular areas, and excessive irritability 
In 1943-1944 he developed rheumatoid arthritis. 
He was treated with fever therapy, neostigmine 
( Prostigmin ) and 
From 1944-1950 he had many recrudescences of 
rheumatoid arthritis, with the development of little 
joint deformity. In 1950 the rheumatoid activity 
continued, and he began to develop deformity of 
the knees and ankles. Consequently, in 1951 he was 
given cortisone in a dosage of 100 mg/day. In 1953 
the arthritis extended to the arms. He was seen for 
the first time at this hospital in 1953 and was 
rheumatoid 
100° mg 
cortisone per day, At this time atrophy was noted 


chloride, acetylsalicylic acid 


found to have an acute episode of 


arthritis which was controlled hy of 


in the muscles of the extremities. He complained 
of numbness in the lateral part of the left foot 
Sensation to 


and over the left lateral malleolus. 


pin-prick was diminished, and the diagnosis of 
cortisone neuritis was made. He was given large 
Band C 
without improvement in sensation. 
mg/day, 
he was given 15 mg. of prednisone per day plus 
900 


\n attempt to cut the dosage of steroid 


for four weeks 
Cortisone, 100 


1955, 


oral doses of vitamins 


was continued until June, when 


miltivitamins and 
was made both in 1953 and 1955, but each time it 


acetylsalicylic acid, meg. 


was cut the patient complained of aching and pain 
the the 
schedule was discontinued, Although he had been 


in joints and muscles, and reduction 
on a low-salt diet, the patient stated that for two 
weeks prior to admission he began to gain a large 
amount of weight. The weight gain was in excess 
of that attributable to the supraclavicular fat pad 
and the putliness of the face, which had gradually 
increased over a period of four months. For 
three to four months prior to admission he had 
noticed muscle cramps, tenderness of the joints, 
and a feeling of fatigue. Also, he was much more 
irritable than usual and had difficulty in remember- 
The patient began to drink heavily, 


ing details 


which was unusual for him. His wife stated that 
he was irresponsible during the four months prior 
to admission. Although previously he held a job 
as an accountant for an automobile firm, he now 
was irregular in his hours and could not be counted 
to fulfill work schedule. Past history 


upon his 
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and system review was noncontributory. There is 

no allergic or arthritic history in the family. 
Physical appearance 

the patient was a_ well-developed, well-nourished 


general 
white man who had limb deformities and muscle 
He was well oriented but complained of 
generalized Moon 
the face, full supraclavicular areas, and a sugges- 
The blood 


There were no 


atrophy. 
aching. facies, ruddiness of 
tion of a buffalo hump were present. 
pressure and pulse were normal. 
other abnormal physical findings save for those 
and neurological examinations. 
capsular 


in the extremity 
Joint 
thickening, with moderate flexion contractures of 


examination revealed generalized 


the elbows and knees. There was a small effusion 
in the right knee joint. The right ankle joint was 
tender. The muscles of the extremities were ex- 
tremely tender to palpation. The picture was that 
of a low-grade rheumatoid arthritis with dispro 
portionate pain and tenderness of the muscles. 
Neurological examination revealed decreased pin 
prick sensation over the lateral part of the left 
foot and left medial malleolus. 

Urinalysis, white blood cell 
Eryth- 


Laboratory Studies 
count, and hemoglobin value were normal. 
mm/hour, 
was negative 


rocyte sedimentation rate was 58 
Wintrobe method. V. D. R. L. 
C-reactive protein was negative. Serum uric acid, 
electrolytes, fasting blood sugar, and liver function 
tests, were normal. Repeated L. E. 
blood 
Roentgenogram of the chest revealed old fibrocal 


clot tests were 


negative. No was found in the stool, 


cific disease of the right upper lobe. Roentgeno- 
grams of all of the joints revealed varying amounts 
of destructive changes and osteoporosis compatible 
with rheumatoid arthritis. Gastrointestinal series 
and ECG were normal. Muscle biopsy of the right 
deltoid) muscle revealed atrophied muscle and a 
This 


volved primarily the small blood vessels, and no 


necrotizing arteritis (Figure). process in- 


Inflammatory reaction about a small blood vessel 
in the section of muscle tissue taken from a pa 
tient during an episode of steroid pseudorheuma- 
tism 


Rotstem—Good 


involvement or nodule formation in medium-sized 
blood 

Hospital Course 
prednisone with decrements of 2.5 mg. every seven 
He was placed on a regimen of acetylsali 
thiamine 


vessels was observed. 


The patient was weaned from 


days. 
cylic acid, 900 mg 
hydrochloride, 100 mg/day; warm tub baths; ex 
ere’se as tolerated; enforced periods of bed rest, 
diet. He lost 15 Ib. of weight 
with n two ant one-half With each dee 
rement of prednisone there was a period of two 
to three days wherein the patient felt tired and 
irritable, had memory gaps, and could not think 
clearly. During these periods he slept a good deal 
However, when he felt better he was up and about 
As the prednisone dose 


five times a day; 


andl low-salt 


weeks 


and continued his duties, 
reached levels of 7.5 mg., these periods of ill-being 
When 
reached, he was 
injection, 20 units, in the morning. At 
the decrements of prednisone were lowered to 1 


decreased, 5 mg/day of prednisone was 


given repository corticotropin 


this time 
mg. every seven to ten days. The patient ceased 
having periods of ill-being when the prednisone 
was cut to 2.5 mg/day. The prednisone was finally 
stopped and the corticotropin tapered and then 
discontinued. Shortly thereafter, urinary 17 
hydroxycorticoid excretion was 4.6 mg/24 hours, 
Silber-Porter method. During the reduction pro 
gram the neuritis of the left foot slowly disap 
peared, and at the present time sensation is almost 
normal. Throughout the reduction period — the 
erythrocyte sedimentation rate and white blood cell 
count remained relatively stable. A course of gold 
therapy was initiated after discontinuation of the 
steroids in order to build up a gold depot in an 
attempt to ameliorate further rheumatoid recrudes 
cences, The patient has returned home on a regi 
men of acetylsalicylic acid, 900 mg. five times pet 
day, and maintenance gold, 50 mg. every month 
The pain and tenderness of the muscles and bones 
have completely disappeared. He is getting along 
well and working at his former occupation 

Case 3.—This 67-year-old retired white male 
grocery clerk was admitted to the hospital with 
the complaints of generalized aching, tenderness 
of the chest muscles, and inability to draw a deep 
breath. In 1951 the patient developed pain in both 


acromioclavicular and — sternoclavicular — joints 


Shortly thereafter this was followed by migratory 
joint erythema, swelling, and pain in all metacarpo 
phalangeal and interphalangeal joints. The patient 


was given 75 mg. of cortisone and 3 gm. of 


acetylsalicylic acid per day for six months with 


good relief. He had 
recrudescences in 1953 and early 1954; these were 


several mild rheumatoid 


suppressed by 3-4 gm. of acetylsalicylic acid per 
day during the periods of acute disease. In mid 
1954 the patient experienced a severe recrudes 
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cence of migratory polyarthritis which responded 
poorly to a short course of high doses of acetyl- 
He was given hydrocortisone, 50 
mg/day, and then to 15 
mg/day, on which he had remained 
until this admission. For approximately six months 
prior to admission the 
increasing fullness of the face and supraclavicular 
areas, weight gain, and, most troublesome of all, 


salicylic acid. 
switched prednisone, 
medication 
noted 


patient gradually 


generalized aching in the joints and muscles with 
a marked sensation of burning, pain, and tender- 
the intercostal He afraid 
to draw a deep breath, as this would increase 
the thoracic muscle pain. Past history and family 


ness in muscles. was 


history are noncontributory 

Physical Examination.—The patient exhibited a 
moon with fat 
There were slight emphysematous changes 


facies, increased supraclavicular 
pads 
in the chest. The patient complained of tenderness 
when the muscles of the extremities were palpated 
Joint examination revealed slight bilateral flexion 
contractures of the elbows and knees, with thick- 
ened capsules of the shoulder, elbow, wrist, knee, 
and ankle joints. Moderate limitation of motion 
of the shoulder, elbow, and knee joints was present. 
In no joint was there effusion, heat, or erythema 
On palpation of the joints the patient complained 
of slight tenderness, which was much less severe 
than the muscle tenderness already mentioned 
Laboratory Studies.—Urinalysis and hemogram 
Erythrocyte sedimentation rate was 
60 mm/hour, Wintrobe method 
L. 
electrolytes, fasting blood 
were negative. Total 
proteins and A/G ratio were normal. No blood 
was found in the stool. ECG was abnormal, with 
nonspecific ST-T wave changes 
pacity was 60% of normal. Roentgenograms of the 
revealed bilateral and 
changes compatible with emphysema, Roentgeno- 


were normal 
C-reactive pro- 


tein and clot test were negative. Serum 


sugar, and uric acid 


normal. was 


Timed vital ca- 


chest pulmonary fibrosis 


graphic changes of the joints revealed findings 
consistent with old rheumatoid arthritis, involving 
all the joints except the hips 
osteoporosis of the humeri and hand bones was 
noted. 

Hospital Course 
salicylic acid, 900 mg. q. 4 h., physiotherapy, and 
The prednisone was cut by decre- 
7-10 days 
complained bitterly about increased symptoms, par- 
difficulty 
careful questioning, appeared almost entirely to be 


of Considerable 


The patient was given acetyl- 


rest periods 
ments of 2.5 mg. every The patient 


ticularly of in breathing, which, upon 
related to periodic spasms or cramps of the inter- 
costal muscles and constant “burning” and aching 
of these muscles. He resisted any exercise during 
the first two weeks of the reduction program. The 


dosage decrements were reduced to 1 mg. every 
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seven days, and gradually the patient became less 


truculent and more cooperative. When the dosage 
8 mg/day 
A course 


of prednisone reached approximately 
the muscle symptoms gradually abated. 
of repository corticotropin injection, 20 units every 
morning, was started when the prednisone dosage 
reached 5.0 mg/day and was slowly tapered when 
the prednisone had been entirely discontinued. 
Three weeks after the steroids were discontinued 
the patient developed a severe upper respiratory 
infection. He complained of joint and muscle pain, 
and on examination there was effusion, heat, and 
tenderness of the wrists and the metacarpophalan- 
geal and interphalangeal joints. The muscles of the 
arms were tender, but less so than at the beginning 
of the prednisone withdrawal program. The patient 
was treated with 600,000 units of procaine penicil- 
lin b. i. d. and 2.5 mg. of prednisone each morning 
for the duration of the cold. Then the prednisone 
was slowly tapered. Joint and muscle symptoms 
completely abated. During the reduction program 
the erythrocyte sedimentation rate went up to 80 
mm/hour, Wintrobe method, but at the end of the 
program (prior to the upper respiratory infection) 
it was 52 mm/hour. 
At the present time the patient 


The white blood cell count 
remained stable 
is on a regimen of 900 mg. of acetylsalicylic acid 
He up 
and about and states that he feels better than at 


five times per day and physiotherapy is 
any time since 1951, 

Case 4 
worker was admitted to the hospital with the com- 


This 62-year-old white male post office 


plaints of swelling, redness and tenderness of the 
ankles, pretibial edema, pain in the muscles of the 
arms, and a feeling of “being sick all over.” The 
patient first developed migratory polyarthritis in 


1941 


a course 


He was treated with acetylsalicylic acid and 


gold injections with good results 
From 1941-1952 the patient experienced a rheuma- 
toid recrudescence approximately every two years 


gold therapy 


of 


course of 
Acetylsalicylic 


1954 he was given 


and was treated with a 
with 


yas taken intermittently. 


resultant remissions. acid 
In 
hydrocortisone, 50 mg/day, which did not control 
his symptoms. He was admitted to this hospital 
for the first time in 1955 and found to have acute 
rheumatoid activity in all joints save the hips 


7.7 100 cc. A 


diagnosis of mixed arthritis (gout and rheumatoid 


Serum uric acid was mg. per 
arthritis) was made. The patient was treated with 
prednisone, 15 mg/day; colchicine, 1 mg/day, and 
probenecid (Benemid), 2 gm/day. The serum uric 
acid level dropped to 4.3 mg. per 100 cc. Gradually 
all joint symptoms cleared, and the patient was 
discharged on a regimen of 10 mg. of prednisone 
and 2 gm. of probenecid per day. The patient 
continued taking these medications and felt well 


until November, 1955, when he developed stiffness, 
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the ankles, with 2+ 


swelling, and erythema of 
Although the patient maintained 
progressed. In 


pretibial edema 
a low-sodium diet, the edema 
January, 1956, the patient developed muscle pain 
unusual for 


and mood fluctuations, which were 


him. In February, 1956, there was increased pain 
in the ankle and knee joints, tenderness of the 
muscles of the extremities, and moderately severe 
exertional dyspnea. The patient was admitted to 
this hospital 

Physical examination revealed a well-developed 
white man with moon facies, who complained of 
aching and tenderness of the muscles of the ex- 
Chest examination revealed bilateral 
basilar rales. The pressure slightly 
elevated; the pulse was 90, and there was mid- 
diastolic gallop rhythm. The heart 
He had moderate enlargement of the liver 
Examination 


tremities. 
blood was 
was not en- 
larged 
and 4-++ pitting edema of the legs. 
of the joints revealed capsular thickening of the 
elbows, wrists, and hand joints, but no signs of 
current rheumatoid activity were present. The leg 
muscles were atrophied, and there was tenderness, 
swelling, redness, and heat of the knee and ankle 
was present in the sub- 
tissue over the left No. tophi 
The muscles of the extremities were 


joints. A small nodule 


cutaneous radius. 
were present 
moderately tender 
Studies 
Erythrocyte sedimentation rate was 
Wintrobe C-reactive 
Serum uric acid and urine uric 
acid Total proteins and 
A/G ratio, fasting blood sugar, and serum electro- 
clot test was negative 


Laboratory Hemogram and urinalysis 
were normal 
62 mm/hour, method, and 
protein was 1+ 
clearance were normal 
lytes were normal. L. E 
ECG was abnormal, with nonspecific ST-T wave 
changes. Roentgenogram of the chest revealed the 
heart to be of normal size, but the lungs showed 
Roentgenograms of the joints 


mild congestion 


revealed hypertrophic changes 


consistent with degenerative osteoarthritis super- 


osteoporosis and 
imposed upon rheumatoid arthritis. Spine roent 


genograms revealed generalized osteoporosis. 


Excision and histological section of the subcu- 


taneous nodule of the left forearm revealed a 


characteristic rheumatoid nodule 

Hospital Course 
rigid cardiac regimen for the cardiac decompensa- 
tion. It was believed that the patient was experi- 
encing a rheumatoid recrudescence superimposed 
Therefore 


The patient was placed on a 


upon mild steroid pseudorheumatism. 
prednisone, 15 mg/day, was continued, and acetyl- 
4 was prescribed 
Gradually the 


salicylic acid, 900 mg. q 
along with rest and physiotherapy. 
joint symptoms remitted, but the muscle tenderness 
and mood fluctuations continued. Following abate- 
ment of active synovitis the prednisone was de- 


creased 1 mg. every seven days. However, when- 
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12 mg/day the 
increased 


level fell below 
patient complained so_ bitterly 

muscle and joint pain, without proportionate ob- 
jective findings, and had such severe mood fluctua 
that increased to 15 
mg/day. Finally, a course of 
instituted in addition to the prednisone and acetyl 
When a depot of 300 mg. of gold 
were 


ever the steroid 


about 


tions the prednisone was 


gold therapy was 


salicylic acid. 
was built up the 
started, 1 mg. every 10 days 
muscle and joint pain, with mild acute synovitis 


prednisone decrements 


Exacerbations of the 


of the ankle joints, occurred at prednisone dosages 
of 10 and 7 mg/day. neither time 
was the steroid increased; rather, the decrements 
were halted for 15 days and then continued, During 
the reduction program the erythrocyte sedimenta 
between 60 and 88 mm/hours 
The white blood cell 


However, at 


tion rate varied 
without relation to symptoms 
count rose slightly at the beginning of the program 
but then returned to normal. At the present time 
the patient is maintained on 1 mg. of prednisone 
per day and 900 mg. of acetylsalicylic acid five 
times per day. He has a depot of 600 mg. of gold 
and is maintained on 50 mg. of gold salt per 
month. There are no signs of cardiac decompensa 
tion or emotional instability. Muscle and joint pain 
have disappeared completely, and currently there 
are no signs of rheumatoid activity. Prednisone 
in a short time 

A 15-year-old boy first 


At that time he developed a severe 


will be discontinued entirely 
Case 5 
April, 1954 


sore throat, followed in one week by 


became ill in 


occurrence 
of fever, leukocytosis, migratory polyarthritis, and 
abdominal pain and tenderness. A diagnosis of 
rheumatic fever was made, and he was hospitalized 

Physical examination revealed evidence of 
marked cardiac enlargement, cardiac failure, peri 
cardial friction rub, systolic and diastolic heart 
murmurs, and evidence of arthritis in knees and 
Laboratory examination revealed the sedi- 


( Westergren) ; 


ankles. 
mentation rate to be 98 mm/hour 
C-reactive protein, 54, and mucoprotein, 14.5 mg 
per 100 of The 
streptolysin titer was 1000 Todd units/cubic centi 
meter. Initially he had 
involving the knees, ankles, shoulders, wrists, and 


mucoprotem tyrosine anti 


migratory polyarthritis 


elbows. Blood cultures and muscle biopsies were 
negative, as were bone marrow studies for L. FE 
overwhelming rheumatic 


cells. Because of the 


disease the patient was given corticotropin, 150 
mg/day. During a two-month course of treatment 
the toxicity and carditis gradually abated, but the 
laboratory signs of rheumatic activity persisted, 
so the dosage of corticotropin was increased to 


200 mg/day 


mentation rate came down to normal, C 


Over a one-month period the sedi 
reactive 
protein disappeared from the serum, and the muco 


protein began to drop. On the large dosage of 
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corticotropin the patient developed Cushing's syn- 
drome, and the corticotropin treatment was grad- 
ually tapered and discontinued over a two-month 
Within three weeks following withdrawal 
rheumatic rebound occurred 
which fever, abdominal pain, 
marked elevation of erythrocyte sedimentation rate, 
appearance and increase 
in mucoprotein concentration in the serum. Al- 
though no further steroid therapy was used at this 
time, the sedimentation rate spontaneously returned 


period. 
of corticotropin, a 
was manifest as 


of C-reactive protein, 


to normal, the C-reactive protein disappeared from 
the serum, and the mucoprotein returned toward 
normal. There was no evidence of residual carditis 
on the discharge examination, and only a soft sys- 
tolic murmur was heard. Three months later, in 
spite of continuing prophylaxis with penicillin, the 
patient developed a sore throat followed in a few 
days by pain in the knees and wrists and elevation 
of the sedimentation rate. It was the opinion of 
the attending phiysicians at that the 
recurrence of symptomatology was due to exacer- 


this time 
hation of rheumatic activity rather than a new 
attack of 
streptococci could be isolated from the throat, the 


rheumatic fever, largely because no 


antistreptolysin titer did not increase, and the 
mucoproteins had never returned completely to 
normal following the prior attack of rheumatic 
fever. He was again treated with corticotropin in 
a dosage of 200 mg. over a three-week period, 
which resulted in subsidence of arthritis, drop in 
sedimentation rate, and disappearance of fever. He 
was then switched over to cortisone, 150 mg/day, 
which was continued over a period of one month. 


While 
Cushing's 


cortisone he developed marked 
with 


buffalo hump, supraclavicular deposition of fat, 


taking 


syndrome, typical facies, acne, 


and purpura. Because of continued elevation of 
the sedimentation rate, the cortisone was discon- 
tinued, and he was again treated with corticotropin 
over a two-month period. Toward the end of this 
period of therapy he developed pain and tender- 
ness of the bones, muscles, tendons, and joints, 
especially in the lower extremities, and considerable 
atrophy of the muscles of the lower extremities 
He became irritable and depressed. Because of the 
continuing and extending symptoms and because, 
in spite of negative muscle biopsy, several con- 


sultants now thought the patient was suffering 


irom periarteritis nodosa he was started on predni- 
sone by mouth in a dosage of 80 mg/day. Although 
the symptoms improved slightly on this therapy, 
the improvement was short-lived, and again muscle 
pain and tenderness irritability developed; 
elevation of the sedimentation rate and joint and 
tendon pain recurred: The dosage of predmsone 


was increased to 100 mg/day, which was ad- 


ministered over an 11-day period and then in- 
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creased to 12) mg/day. The latter dosage was 
given for one month. Again, although there was 
some improvement with each dosage increment, 
the beneficial effect would quickly be lost, and 
severe symptoms referable to the muscles and ex- 
tremities would recur. While on this large dose 
of prednisone the patient developed pain, tender- 
ness, and burning sensation of the intercostal 
muscles. more marked on the left than on the right. 
This symptom was so severe that it made breathing 
difficult and necessitated use of narcotics to control 
the virtually unbearable pain. In addition, the 
patient complained of being sore all over. He was 
markedly irritable and severely depressed. He had 
tingling and burning sensations in his feet and 
sensation to heat, cold, and pain in the left foot 
became markedly diminished. The manifestations 
of Cushing’s syndrome became extremely marked. 
The possibility of steroid pseudorheumatism was 
considered, the prednisone was discontinued, and 
he was again given corticotropin, in a dosage of 
150 mg/day. Gradually the dosage of hormone was 
reduced, and after two months he was switched 
to hydrocortisone, 100 mg/day by mouth. A steady 


program of gradual reduction of the hormone 
dosage, approximately 2-3 mg/week, has resulted 
in gradual disappearance of the peripheral neuritis, 
muscle pain, tenderness, and burning sensation of 
With hormonal 


dosage, however, temporarly periods of joint pain, 


the muscles each decrement of 


tenderness, aching of limbs, and occasionally 


muscle pain and tenderness occurred. After a few 
new clinical 
occurred, and physical rehabilitation could proceed 


instituted. the 


days on the dosage, improvement 


as before the decrement was 
present time the patient is being rapidly rehabili- 
tated, He is now given only 30 mg. of hydro- 
cortisone per day, is up and about much of the 
time, is in good spirits, and has lost most of his 


The 


and bone pain, peripheral neuritis, and the burning 


Cushingoid features. symptoms of muscle 


sensations have completely disappeared 


Comment 


The 


overdosage with adrenal steroids occurring 


syndrome attributable to chronic 
in patients with rheumatoid arthritis was 
first described by Slocumb, in two papers 
in 1952 and 1953.1? Ward # 


discussed the occurrence of pseudorheuma- 


Hench and 


toid symptoms in these patients in 1954. 


The syndrome has been seen almost ex- 
clusively during steroid treatment of rheu- 
Although the reason for 
this is not clear, it seems likely from our 


matoid arthritis. 
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observations that this may be a function of 
the prolonged use of cortisone in these pa- 
tients. One of 
child with rheumatic fever who had been 
given large doses of steroids for a con- 
siderable length of time in an effort to sup- 
Recently the 


our cases occurred in a 


press severe cardiac disease. 
same syndrome been 
T. Good* in 7 of 10 normal human volun- 
teers following rapid withdrawal of hor- 
mone after the administration of moderate 
doses of prednisolone for relatively short 


observed — by 


periods of time. 

Sixty-six to seventy-five per cent of the 
patients who are given therapeutic doses 
of steroids develop some symptoms simulat- 
Cushing's Often the 
is continued despite these toxic 
effects when it is believed that the thera- 
peutic efficacy outweighs the danger of over- 


ing syndrome.*!* 


steroid 


dosage. In many instances this course must 
be followed. However, from our observa- 
tions and those of others '* it would appear 
that a significant number of patients given 
steroids who exhibit Cushing symptoms and 
continue to receive heavy doses of steroids 
will manifest at some later date symptoms 
of steroid pseudorheumatism. According to 
Slocumb!? the syndrome may develop in 
postmenopausal women who receive over 
37.5 mg. of cortisone per day for over 30 
days. In men and premenopausal women 
doses of 75 mg. of cortisone per day for 
over 50 days have been associated with the 
syndrome. Iquivalent doses of hydrocorti- 
sone and the newer analogues may produce 
the same symptoms.'*'4 

Steroid pseudorheumatism manifests it 
self as a syndrome featured by periods of 
asthenia; 


restlessness; emotional lability; 


fatigue; muscle, bone, joint, and tendon 
pain, and memory deficit. In some instances 
the symptoms appear to be generalized and 
no area of the body can be palpated without 
objections. In 


the patient’s inordinate 


others, specific areas, i. ¢., the intercostal 
muscles or the muscles of the extremities, 
may be exceedinely troublesome. Often the 
patient’s complaints seem to be dispropor- 
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tionate to the objective findings. In some 
instances the muscles and bones hurt equally 
no matter where or how firmly they are 
palpated. The joints are not very tender, 
less so than the muscles, and they show 
surprisingly little swelling, erythema, or 
heat. At the height of symptoms the patient 
may complain of pain, cramps, and a burn- 
ing sensation of the muscles. In our experi 
ence this manifestation may be very severe 
involve the intercostal 


and is prone to 


muscles. A peripheral neuritic component 
has been noted in our cases and was de 
scribed in several of Slocumb’s patients.* 
The neuritis consists of numbness, “burn 
ing,” paresthesias, and loss of pin-prick sen 
sation. In all of the patients suffering from 
steroid pseudorheumatism we, and others,?” 
have noted mental irritability and irresponsi 
bility. Concomitantly, there may be tempo 
rary memory deficits for recent and past 
events. An hour or two of rest will often 
rejuvenate the patient so that he is able to 
resume his daily activities for a short period 
of time. If steroid is given, the symptoms 
of pseudorheumatism abate only to return 
as the steroid is metabolized. For the pa 


tient with steroid pseudorheumatism the 
adrenal hormones seem to behave like nar 
cotics to the addict. 

So like the manifestations of rheumatoid 
arthritis are the symptoms of steroid pseu 
dorheumatism that the sophisticated rheu 
matoid patient may complain to the 
physician that he is experiencing a rheuma 
toid “flare” 


was previously capable of suppressing all 


on a dosage of hormone that 


manifestations of arthritis. If the physician 
does not question and examine the patient 
thoroughly, he may be led to give more 
steroid to suppress a supposed rheumatoid 
recrudescence, only to have the patient ex 
perience another “flare” two weeks to a 
month later at the new dosage and so on 
with each increment until large amounts of 
steroid are being given. 

If the manifestations of steroid pseudo 
rheumatism are compared critically to the 
manifestations of rheumatoid arthritis, dis 
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tinct differences become obvious. — In 
rheumatoid arthritis the predominant symp- 
toms are those of synovitis and inflammation 
of the articular and periarticular tissues; 
in pseudorheumatism the muscles and bones 
are the sites of predominant pain and are 
disproportionately tender. In the pseudo- 


rheumatoid patient periods of emotional 
lability, restlessness, and fatigue alternate 
with periods of well-being which follow an 
hour or two of test. In the true rheumatoid 
patient no such rapid fluctuation in symp 
toms occurs. Mentally the patient may be 
depressed and lack motivation during pe 
riods of how 


ever, memory deficit and irresponsibility are 


rheumatoid recrudescence; 
not prominent as they are during an attack 
of 
heat, and physical therapy bring about im 
provement in the patient with rheumatoid 


steroid = pseudorheumatism. [-xercise, 


symptoms, whereas in steroid pseudorheu- 


matism these measures tend to aggravate 
the condition and the complaints increase. 
In both 
steroid pseudorheumatism increased steroid 


However, 


a rheumatoid recrudescence and 
dosage will alleviate symptoms. 
in a month or so on the increased dosage the 
patient with steroid pseudorheumatism will 
have a recurrence of symptoms, often in an 
Although 

symptoms, 


exaggerated — form. increased 


the larger 


doses subsequently will be required, If the 


steroids decrease 
syndrome is not recognized, a vicious cycle 
of with 
steroid dosage may be entered. 


recurrent symptoms increasing 

Scattered reports of the transformation 
of the more benign forms of mesenchymal 
disease, rheumatoid arthritis, sclero 
derma into more malignant forms, such as 
lupus erythematosus or polyarteritis nodosa, 
during the course of prolonged treatment 
of 


In a recent provocative study 


with large doses cortisone have 


615 


ap 
peared. 
Kemper ' reviewed 52 autopsies of patients 
with rheumatoid arthritis, 14 of whom had 
received cortisone or corticotropin prior to 
death. Of these 14 patients, 3 had symp 
toms of steroid pseudorheumatism prior to 
death and 1 other had received heavy doses 
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of cortisone for 32 days prior to death. The 
tissues of these four patients (28.9% of 
those given steroids and 7.7% of the total 
series) revealed extensive lesions of nec- 
rotizing arteritis, such as those characteris- 
tic of periarteritis nodosa. No rheumatoid 
patient not treated with steroids had these 
lesions. As necrotizing arteritis does not oc- 
cur with any greater frequency in patients 
with rheumatoid arthritis than in normals, 
the author concludes that these lesions repre- 
sent a significant effect of steroids on pa- 
tients with rheumatoid arthritis. In one of 
our patients in whom a muscle biopsy was 
was encountered 


same lesion 


It seems possible to us that the 


done, this 
(ligure). 
syndrome of steroid pseudorheumatism is 
the clinical reflection of this pathological 
process. 

The physician using steroid therapy must 
be aware of the syndrome of pseudorheu- 
matism in order to employ hormonal therapy 
rationally. If steroid pseudorheumatism is 
encountered, the aim of treatment is gradual 
weaning from steroids and not an increase 
in hormonal dosage, even though the latter 


may temporarily relieve the clinical disease. 


ach patient represents an individual prob- 
lem, and treatment must be adjusted to his 
needs. In some instances dosage increments 
to relieve symptoms may be temporarily 
expedient, but as soon as possible a program 
of dosage reduction should be instituted. 
The dosage should be reduced in small dec 
rements at 7-10 day intervals. The decre 
ments should not exceed 6.25-12 mg. for 
cortisone, 2.5-5.0 mg. for hydrocortisone; 
and 1.0-2.5 mg. for the newer analogues. 
In some instances even slower reduction of 
dosage is necessary. Supportive measures 
play an important part in the reduction 
program. Increased periods of rest are 
helpful, and physical therapy and exercise 
should be employed with caution. The pa- 
tient should not be pushed beyond his tol- 
Kneouragement and reassurance 
Salicylates, sizeable 


erance, 
are very helpful. 
quantities, are helpful, for the drug will 
allay much of the discomfort of withdrawal 
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and often is the main medicament used in 
subsequent months. Corticotropin in small 
doses may be used to stimulate endogenous 
production of corticoids while the steroid is 
being cut. The efficacy of corticotropin used 
in this manner is controversial. A tranquil- 
izing agent may be used to ameliorate the 
mood fluctuation. Since rauwolfia has many 
undesirable side-effects and may compound 
certain side-effects of the steroid, such as 
increasing ulcerogenic tendencies and ab- 
normal psychic manifestations, chlorproma- 
zine and meprobamate would appear to be 
the tranquilizers of choice. However, the 
physiological site of action of meprobamate 
is as yet unknown, and its application in 
these patients must be considered to be in- 
vestigational. 

With the rapid discontinuation of hor- 
mone after short-term steroid treatment or 
even with the most gradual reduction of 
hormone dosage following prolonged treat- 
ment, symptoms referable to the joints and 
muscles may be manifest. The patient may 
complain of stiffness, pain, aching, and sore- 
ness; there may be fatigue and psychic 
instability. That 
not represent recurrence of the symptoms 


these manifestations do 
of the disease originally treated is indicated 
by the nature of the manifestations and by 
Good * that 


the same manifestations may occur in nor- 


the recent observations of T. 


mal human volunteers following withdrawal 
of hormone even after short-term therapy. 
When would 


seem wise to reassure the patient rather 


these symptoms occur it 
than increase his hormone dosage. Within 
a few days after beginning reduction in 
the dosage there should be release from 
the feeling of restlessness, and the patient 
The 


symptoms of aching and soreness gradually 


will be able to think more clearly. 


remit. As the dosage is lowered, the sedi- 
mentation rate may rise, but in rheumatoid 
patients it usually is not above pretreatment 
levels. Also, in some cases, a_ transitory 
increase even in synovial reaction will oc- 
cur which later disappears as the steroid 


dosage is decreased. If there is additional 


Good 


Rotstem 


stress at any time, such as respiratory in- 
fection, small increments of steroids may 
be given to tide the patient over the stress 
period; then the reduction regimen should 
be reinstituted. Of a more serious nature 
is the panmesenchymal reaction which may 
occur while the patient is being weaned 
from steroids. This is more apt to develop 
if the decrements are too large. If the 
patient has a severe reaction, all of the 
toxic stigmata of an acute episode of mesen- 
chymal disease may be present.2, There may 
be high fever, a great increase in the sedi 
mentation rate, albuminuria, hematuria, 
pericarditis, pleurisy, pulmonary consolida 
tion, thrombophlebitis, peripheral neuritis, 
iritis, and skin ulcers. L. E. cells may ap 
pear in the blood and bone marrow, and 
the 
There even may be tissue evidence of peri 


Wassermann may become positive. 
arteritis. One or more of these symptoms 


appeared in 15 patients suffering from 
steroid pseudorheumatism whom Slocumb 
weaned from cortisone and in 21% of the 
patients under Freyberg’s Severe 
vascular, dermal, and connective tissue reac 
tions have recently been reported following 
the discontinuation of prednisone therapy 
after prolonged treatment with large doses 
of this hormone.'® Even though the reac 
tions to withdrawal are severe, discontinua 
tion of therapy may be and doubtless should 
be achieved by the very gradual reduction 
of hormone dosage. 

studies have been 
the 


pseudorheumatism. 


Since no metabolic 
little 1s 


involved — in 


done, known of mechanisms 
steroid 
However, some data have accumulated in 
the study of laboratory animals which in 
dicate that cortisone treatment may enchance 
susceptibility of blood vessels to damage by 
macromolecular endotoxins like that respon 
sible for the hemorrhagic necrosis charac 
teristic of the Shwartzman reaction.!*** On 
the 
warned of the possible danger of producing 


basis of these studies, Thomas 


subtle forms of vascular disease in man by 
long-term steroid treatment. It is possible 


that similar mechanisms are involved in 
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the vascular diseases 
duced in the animals and the development 
This 


enticing in 


experimental pro- 


of pseudorheumatism. possibility 


seems particularly light of 
Kemper’s thesis in which it was demon 
that 


oceurred frequently in rheumatoid patients 


strated necrotizing vascular lesions 


receiving — cortisone. Perhaps, however, 
other effects on the integrity of the blood 
the 


the protein and lipid-vascular relationships 


vessels, reticuloendothelial system, or 
are responsible for this clinical expression 
of steroid toxicity. Only future investiga 
the 
for 


tion will provide understanding of 


physiological mechanisms responsible 
this syndrome. 
The that 


as those described herein occur in patients 


observation disturbances such 
on prolonged steroid therapy serves to em 
phasize that the effects of steroid hormones 
are still poorly understood. In view of this 
consideration it remains our contention that 
these hormones should be reserved for clini 
cal circumstances in which there is a com 
manding indication for their use. If steroid 
pseudorheumatism does occur, it must be 
recognized as a delicate clinical problem 
which can only be resolved by the decrease 
discontinuation of — steroid 


and eventual 


therapy. 
Summary 
Five patients given prolonged adrenal 
steroid therapy having a syndrome which 
mimics rheumatoid arthritis and responds 
to discontinuation of hormone therapy are 


presented, A comparison of the manifesta 


and 
The 


relationship of these observations to those 


tions of steroid  pseudorheumatism 


those of rheumatoid arthritis is made. 


presented by others is discussed, and a 
method of treatment of this disease is out 
lined, The implications of these observa 
the for 
steroid therapy is considered. 
Drs. Paul Bilka and 
agement and advice during the observation of these 


tions on indications prolonged 


Leshe Zieve gave encour- 
patients and the preparation of this paper 


Minnesota, The Medical School, 
Pediatrics (14) (Dr. Good) 


University of 
Department of 
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Serum Transaminase as a Diagnostic Aid 


MURRAY CHINSKY, M.D., and SOL SHERRY, M.D., St. Louis 


Glutamic oxaloacetic transaminase, an 
enzyme which catalyzes the reversible trans 
amination reaction by which glutamate and 
oxaloacetate interact to form aspartate and 
a-ketoglutarate, is present in high concen 
tration in a number of animal tissues, but 
most notably in heart, liver, kidney, muscle, 
and brain.! 

The serum or plasma level of glutamic 
oxaloacetic transaminase,* henceforth — re 
ferred to as transaminase in this report, has 
recently come into prominence as a diag 
nostic aid in clinical medicine.2"! Follow 
ing the initial observations by Karmen, 
Wroblewski and LaDue that all normal hu 
man sera contain transaminase activity and 
the development by Karmen of a simple 
technique for the quantitative assay of 
serum transaminase,* LaDue and his asso 
that 


hepatic, and skeletal muscle necrosis in man 


clates demonstrated acute cardiac, 


was associated with a significant rise in the 


level of serum transaminase activity.24° 


observations have been con 


These initial 
and under experi 
15 


firmed both in) man 
mental conditions in animals,!*!5 where it 
also has been demonstrated that infarctions 
produced by ligation of the pulmonary, 
renal, splenic, and mesenteric arteries may 
produce elevated serum transaminase levels. 
In addition, elevation of serum transaminase 
activity has been frequently noted in’ pa 
tients with obstructive jaundice (without 
evidence of hepatic necrosis), suggesting 
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that bile may represent an excretory path- 
way for the transaminase enzyme.® 

Because of the increasing interest in as 
says of serum transaminase as a clinical 
diagnostic aid, it is the purpose of this 
report to present our observations on 701] 
patients with a variety of diseases ¢ and to 
review the current status of the transami- 


Nase assay. 


Methods 


Serum transaminase activity is most commonly 


assayed by the method of Karmen,?” which couples 
the transamination reaction with the oxidation of 
DPN in the presence of an excess of malic dehy- 
drogenase.{ The rate of disappearance of absorp- 
tion at 340mm (which is a measure of the oxidation 
of DPN) 
and can readily be quantitated in terms of trans- 
One 
Karmen as 


reflects the transaminase concentration 


transaminase unit has been 
that 
which will cause a unit drop in optical density per 


In our 


aminase units 


defined by amount of enzyme 


minute under the conditions of the test 
studies, the Karmen assay was simplified by not 
employing any blank § and by the use of 0.2 ml. 
presence of ab- 
activities, the diluted 
\ssays on spinal fluid were carried 


of serum as a routine. In the 


normally high serum was 
as indicated 
out in an identical manner. Previous studies have 
that 
tained with oxalate, citrate, or heparin as antico- 


agulants are similar to serum obtained from the 


shown (a) assays on plasma specimens ob- 


same blood; (b) the enzyme in serum is quite 
stable at room temperature for periods up to four 
days, and (c) the enzyme in serum, when refrig- 
erated, 1s stable for periods of one to two weeks." 
alters the transaminase 


Hemolysis, significantly 


assay and may be a source of serious error.” 


Although platelets also contain transaminase," it 
remains to be determined whether variations in 
platelet numbers will significantly alter the assay. 


Transaminase in serum appears to be fully acti- 


+ The observations on the first 400 of these pa- 
tients have been previously reported.* 

{ Obtained for our studies from the Sigma 
Chemical Co., St 


§ As suggested to us by Dr 


Louis. 
Karmen 


the addition of 


phosphate, 


vated, excess 


pyridoxal 


since coenzyme, 


does not change the as- 


say 417,18 

Despite the simplicity of the Karmen method, 
the method requires serial readings in the ultra- 
violet. Since most instruments capable of making 
these measurements are very expensive, many in 
stitutions have encountered difficulty in including 
the serum transaminase assay as a routine clinical 
laboratory procedure. Steinberg and Ostrow * have 
shown that the assay may be carried out almost 
as accurately on the relatively inexpensive Bausch 
and Lomb Spectronic 20 Colorimeter calibrated by 
the manufacturer at 340 mu. Henley and Pollard” 
have modified the Karmen method by utilizing the 


Tonhazy technique” of converting the oxaloacetate 
formed in the transamination reaction to pyruvate 
and then measuring the oxidation of DPN spectro- 
photometrically in the presence of reduced DPN 
and the more readily available lactic dehydrogenase 
A simple colorimetric assay for the routine clinical 
laboratory determination of serum transaminase 
appears desirable, and methods of this type will 


shortly be reported *” 


Normal Serum Transaminase Activity, 
Its Source and Disposition 


Table 1 describes the serum transaminase 
activity of healthy adults as reported by 
several authors. 

It will be noted in Table 1 that the normal 
serum transaminase reported by different 
observers agrees quite closely with the large 
series Of LaDue and his associates, where 
a range of 5-40 units per milliliter was ob 
served with a mean 22-+-7 units per milli- 
All 


demonstrated the presence of transaminase. 


liter. human sera tests to date have 


‘rom the data available, it appears justi 
fiable to set the upper limit of normal at 


40 units per milliliter. 
says are reproducible within 10 units per 


Since duplicate as 


milliliter, it has been suggested that values 


TABLE 1 


Authors No 


Wroblewski et 500 


Kattus et 


Steinberg et al.’ 


Chinsky et al.* 15 


Nydick et al.* ‘ 75t 


t Children. 


Chinsky—Sherry 


SERUM TRANSAMINASE AS DIAGNOSTIC AID 


Normal Serum Transaminase 


Normals Studied 


* Determined by the method of Karmen and expressed in terms of the unit defined by him. * 


of 41-50 units per milliliter be considered 
as borderline and values above 50 units per 
milliliter be considered as abnormally high.” 

The normal serum level of transaminase 
activity appears to be fairly constant and 
independent of time of day or relation to 
meals or exercise.’® The normal serum 
transaminase is also independent of sex or 
age (Table 1). 

The 


human sera has not been investigated, nor 


source of transaminase in normal 
has it been isolated for a comparison of its 
physical or immunologic characteristics with 
purified tissue transaminases, 

Little is known about the disposition of 
transaminase released into or present. in 
serum. The presence of free transaminase 
in all human sera studied makes serum 
inhibition or inactivation unlikely, [evidence 
has been obtained that significant amounts 
of transaminase are not excreted into the 
urine even when the serum levels are ab 
normally high.” On the other hand, it has 
been previously suggested that biliary excre 
tion may represent a normal route of trans 
This 
based on the following: (1) Several speci 
bile obtained at 


transaminase 


aminase excretion. suggestion was 


mens of normal human 


laparotomy had activities in 
the range of 2000 units per milliliter, or 100 
times the serum level, and (2) serum trans 
aminase assays were significantly elevated 
in patients with obstructive jaundice in the 
absence of laboratory evidence of the pres 
ence of hepatic necrosis.” Additional evi 
dence supporting the concept of the biliary 
tree as a for 
excretion has been derived from the follow 


normal route transaminase 


ing observations in experimental animals. 


Activity* 


Range, Units/M} Mean+S.D., 


5-40 2247 


16-24 


10-83 


7-40 


10-40 


Includes males and females 


a 
She 
“he 
hee 
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Sram OPERATED x 


TRANSAMINASE UNITS SERUM 


| 
HOURS FOLLOWING OPERATION 
OPERATION 


Fig. 1—Effect of common-duct ligation on the 
serum transaminase of the rat. Solid circles rep- 
resent values observed in sham-operated controls, 
and open circles refer to observations in common- 
duct-ligated animals 


1. Ligation of the common duct of rats 
is rapidly followed by a rise in the serum 
transaminase level, whereas sham-operated 
controls do not show significant changes in 
serum transaminase activity (Fig. 1). The 
changes in serum transaminase following 
common duct ligation were not associated 


with histological evidence of hepatic or 


cardiac necrosis. || 

2. Release of experimentally induced com- 
mon duet obstruction in the rat is followed 
by a rapid return of the serum transaminase 


level to normal (Table 2). 
|| Dr. Herman Blumenthal performed the patho 
logical studies, and Dr. Stanley Lang carried out 


the these animals. Mr. 


Ray 


surgical procedures on 


Wolff also collaborated in this study 


2.—E ffect 


Results 


Table 3 and ligures 2, 5, and 6 summar- 
the results obtained in the 701 
studied. The cases shown in Table 3 have 
been divided into major disease categories. 


ize cases 


Under each category are shown the total 
number of cases studied, as well as the 
number of cases with normal, borderline, 
and high transaminase Although 
multiple or serial determinations were ob- 
tained in most instances, the highest trans- 


levels. 


aminase activity observed was used in 


constructing the Table. 
Cardiac Diseases 

Figure 2 summarizes our observations in 
419 cardiac patients. The values noted rep- 
resent the highest level observed during the 
course of the illness. 

Acute Myocardial infarction 
dred twenty-two cases of acute myocardial 
The electrocardio- 


Two hun- 


infarction were studied. 
grams revealed the typical pattern of acute 
myocardial infarction in 169 
Thirteen others were proven to have acute 
infaretion by autopsy, and the remaining 
forty patients had the diagnosis made on 
characteristic clinical findings.{ It will be 


instances. 


{In each instance of this latter group of pa- 
tients, the electrocardiogram was abnormal, reveal- 
ing either subendocardial injury or bundle branch 
block, but was not considered to be diagnostic of 
an acute Nevertheless, the 
clinical diagnosis of acute myocardial infarction 


myocardial infarct. 


was made on the basis of typical chest pain, fever, 


leukocyte SIS, etc 


of Common Duct Ligation and Release of Obstruction on Serum 


Transaminase of the Rat 


Procedure Preoperative 


Sham operated* 


juct 


Ligation of 


Duct ligated* 


* 6 animals in each group. 
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Serum Transaminase, Units/MI. 


6 Hr. 24 Hr. 


Release of obstruction 


Values shown are the average for each group. 


April, 1957 


> : 
{ 
oat 
wor 
com 
400 
200 
| 
24 
ig 
24 Hr. 48 Hr. 
2 | 108 105 122 
4 
100 383 435 190 111 
4 Vol. 9, 


TABLE 3.—Summary of the 


Diagnosis 


Acute myocardial infarction. 
ECG diagnostic.. 
B. ECG not diagnostic 
1. Autopsy evidence 
2. Clinical evidence 
Anginal syndrome 
Cardiac arrhythmias 
Acute pulmonary edema 
Miscellaneous cardiac diseases __- 
Chronic congestive failure 

B. Pulmonary infarction 

Benign idiopathic pericarditis 

DD. Myocarditis (toxic) 

E. Subacute bacterial endocarditis 
Hepatitis._._- 

A. Infectious mononucleosis 

B. Infectious or serum hepatitis 
Cirrhosis 
Biliary obstruction 
Pancreatitis 
Metastatic carcinoma 
Cerebral vascular accidents 
Uremia 
Postoperative ___ 
Traumatic injuries_. 
Miscellaneous diseases 


that in all but four of these 222 


infarcts the transaminase level was above 


noted 


normal. 

It has been observed that the trans 
aminase level becomes significantly elevated 
approximately 6 hours after the onset of 
chest pain, rising to a peak at about 24 
hours. The levels then return toward nor 
mal, reaching the normal range on the third 
to the sixth day. The serial change in trans 
aminase activity of a patient with acute 
myocardial infarction is shown in Figure 3. 

The 


proven particularly useful in those patients 


determination of transaminase has 


| 
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Fig. 2.—Serum transaminase levels in 419 car 
diac patients. Each dot represents the highest 
level observed in a single patient. The number 


under each bar refers to the total number of pa 
The break 
the 


tients in the particular category cited. 
in the bar denotes a change in the seale of 
ordinate. 
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SERUM TRANSAMINASE AS DIAGNOSTIC AID 


Serum Transaminase Activities 


of the Cases Studied 


Transaminase Levels 
Total No, 
Cases Normal Borderline High 
222 4 213 
169 4 
5d 0 4 49 
13 0 1 12 
40 0 3 37 
109 10 0 
22 13 0 9 
19 7 
40 39 0 0 
26 26 0 0 
45 5 0 0 
5 0 0 
2 2 0 0 
1 1 0 0 
21 0 0 21 
0 0 8 
14 0 0 13 
12 
23 4 1 
26 4 17 
40 5 2 13 
5 13 0 2 
12 12 0 0 
10 0 
13 2 3 
112 5 


suspected of having myocardial infarctions, 


in whom the electrocardiogram is equivocal 
or where the acute changes may be masked 
by the presence of bundle-branch’ block.** 
Case 


of serial 


(lig. 4) illustrates the usefulness 


serum transaminase levels in a 


patient with multiple myoeardial infarets 
who had an equivocal electrocardiogram, 


Case 1A 62-year-old white man entered the 


hospital with severe chest pain. He gave a history 
of having had two previous myocardial infarcts 

the last one 10 months previously. An_ electro 
cardiogram on admission was interpreted as re 
anterolateral infarction 
The first 
men, obtained two days after admission, had an 


The level grad 


vealing an acute high 


superimposed on old infarctions spect 
assay of 150 units per milliliter 
ually fell, reaching a normal range five days after 
the original pain. The patient did well for several 
days but on the eighth day had recurrence of chest 
pain and went into shock for several hours. A 
significant rise to an abnormally high transaminase 
\n electrocardiogram at this time 
the 


level occurred 


revealed lateral extension of infaretion 
On the 26th hospital day another assay was done 
(162 


this 


routine and was found to be elevated 
mulliliter ) 


specimen had heen obtained, the patient went into 


as a 


units per Several hours after 


profound shock without any pain.  Arterenol 


therapy was started and the patient maintained 
on this regimen for eight days 

Transaminase levels reached a peak of 1220 units 
the 
It then began to fall, finally reaching 


per milliliter 12 hours after initial elevation 


was noted 


normal levels on the 33d day of hospitalization 
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ACTiviTy 


TRANSAMINASE 


UPPER LIMIT OF NORMAL 


T 
2 3 4 5 


DAYS AFTER ONSET OF PAIN 
Fig. 3.—Serial serum transaminase levels in a 
patient with an acute myocardial infarction. Note 
that the level reaches a peak approximately 24 
hours following the onset of pain and then returns 
to the normal range over the next few days. 


On the 36th day, the patient again went into shock 
without pain and died. Although the electrocardio- 
grams during the latter part of the patient’s hos- 
pital course remained unchanged, autopsy revealed 
a large infaret, measuring 2.5 by 5 cm., over the 
left ventricle, which was dated as having probably 
occurred at the time of the striking changes in 
In addition there were sev 


serum transaminase 


eral other infarcts of various ages 

Qf the 222 myocardial infarctions, 97 
showed an abnormally high serum trans 
aminase. When specimens were taken at 
proper time intervals, only one case of the 
entire group failed to develop a high value, 
or a correlation of over 99, These results 
are in the 
LaDue et al.2" Steinberg and Ostrow,’ and 


accord with observations of 
Kattus et al.” 

The high correlation of elevated serum 
transaminase activity with myocardial in 
faretion is further borne out by experimen 
which 


tal studies in myocardial 


12,15 


graded 


infarctions were produced in dogs 
Agress et al.'*? showed that infaretion of 
as little as 10%, or possibly less, of the total 
myocardium is associated with significant 
rises in transaminase levels. Most observers 
feel that there is a significant: correlation 
between transaminase level and size of in 

Although our data are still insufficient to 
correlate serum transaminase activity with 
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size of infarct or prognosis, it was observed 
that those patients with levels above 200 
units per milliliter were usually desperately 
ill and had a high mortality rate. Of 214 
patients who survived the first day of their 
insult, 48 developed transaminase levels of 
greater than 200 units per milliliter. Twen- 
ty-five of these patients died (a 52% mor- 
tality), and an additional ten were in severe 
shock for protracted periods of time. In 
contrast, of 166 patients who did not reach 
levels of 200 units per milliliter, only 22 
died (a 13% mortality), and the incidence 
of shock was much less. 

Although our studies appear to show a 
relationship between height of activity and 
morbidity and mortality, LaDue et al. were 
unable to find any correlation in their stud- 
ies on 50 patients with unequivocal acute 


myocardial infarction between height of ac 


tivity and presence or absence of shock, or 
mortality rate.4 

Anginal Syndrome.—Of 109 cases with 
the anginal syndrome, 99 had normal serum 
transaminase levels and 10 reached border 
line levels. In no instance was a high level 
observed. In several of the cases, a signifi 
cant serial change in serum transaminase 
(greater than 20 units per milliliter) oc 
curred even though the maximal value did 
not exceed the borderline range.” the 
work these 
changes might suggest the presence of small 
or subclinical findings. 


light of experimental 
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Fig. 4.—Serial serum transaminase levels in a 
patient (Case 1) with multiple myocardial infarcts 
and an equivocal electrocardiogram. See text for 
details 
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The presence of a normal serum trans- 
aminase in angina pectoris has been re- 
ported by a number of investigators.24.7.5% 

Acute Pulmonary Edema.—Of 27 cases 
of acute pulmonary edema in which acute 
myocardial infarction was not the precipi- 
tating cause, the serum transaminase was 
normal in 19, borderline in 7, and elevated 
in 1. This latter case was complicated by 
the presence of a rapid auricular fibrillation. 
The finding of normal transaminase levels 
in the presence of acute cardiac failure has 
also been shown in studies carried out by 
LaDue et al.,4 Steinberg and Ostrow,’ and 
Kattus et al.® 

Cardiac Arrhythmias 
with various cardiac arrhythmias were ob- 


Twenty-two cases 


served. This group included the following: 
Paroxysmal supraventricular tachycardia (7 
cases), auricular fibrillation (4), flutter 
fibrillation (4), auricular flutter (3), ven- 
tricular tachyeardia (2), and nodal tachy- 
cardia and Wolff-Parkinson-White (1 
each). Nine of these cases had high trans 
aminase levels. In all instances where high 
values were observed, the patients had a 
rapid arrhythmia (ventricular rate usually 
greater than 180 per minute). One of these 
patients died, and at autopsy although the 
heart was not remarkable there was marked 
necrosis. Another 


centrilobular liver-cell 


instance of this association, i. e¢., rapid 
arrhythmia, high serum transaminase (640 
units per milliliter), and extensive centri- 
lobular liver-cell necrosis at postmortem 
examination, was also observed in a patient 
at another institution. 

Although the number of cases studied is 
still small, it appears that elevated trans- 
aminase values may be observed in associa- 
tion with very rapid arrhythmias regardless 
of type. The exact mechanism for the in- 
crease in serum transaminase is obscure, 
but we suspect that it is due to centrilobular 
liver-cell necrosis secondary to the dimin 
ished cardiac output of very rapid arrhyth 
mias, 

Miscellaneous This 
group included 26 cases of chronic conges- 


Cardiac Diseases 


tive failure, 5 cases of acute pulmonary 
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infarction, 5 cases of benign idiopathic 


pericarditis, 1 case of subacute bacterial 
endocarditis, and 2 cases of acute nonspe- 
cific or toxic myocarditis. In no instance 
was a high level observed. 

Observations similar to the above have 
been reported by other investigators.2.4.7% 
have been ob 


Nydick and his 


group © studied 64 patients in various stages 


Elevated levels, however, 


served in acute carditis. 


of rheumatic fever. In 15 patients, patho- 
logical studies were made cither at autopsy 
or on biopsy specimens obtained during 
mitral commissurotomy. the 
their studies, Nydick et al.® reached the 


basis of 


following conclusions: 1, Elevated serum 


transaminase levels occurred some pa 
tients with clinical or histologic evidence of 
the 


levels were not consistently elevated in pa 


active rheumatic carditis. However, 
tients with active carditis and did not corre 
the 


pathological findings. 2. Patients 


late closely with clinical course or 
with se 
vere cardiac involvement continued to have 
high levels even though they were given 
either acetylsalicylic acid or steroids, 3. 
Normal 
patients who had no evidence of active car 


Normal 


seen in all patients after the acute rheumatic 


values were found in rheumatic 


diac involvement. 4. values were 
process subsided. 

Although several authors have reported 
normal serum transaminase values in acute 
pulmonary infarction,*4 experimental liga 
tion of the pulmonary artery in animals 
leads to increased serum transaminase ac 
tivity.'® Since pulmonary tissue does not 
have a particularly high concentration of the 
enzyme, the diserepaney between clinical 
and experimental observations may well be 
related to the amount of tissue involved in 
the infarcted area and suggests that exten- 
sive pulmonary infarction may elevate the 
serum transaminase value. In addition, the 


prolonged shocking episode occasionally 
seen in association with an extensive pulmo- 
nary infarct may also raise the transaminase 
through secondary centrilobular liver-cell 
necrosis. We have observed a patient who 


succumbed to a massive pulmonary infare- 
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PANCREATITIS 
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weParitis 


(at) om” (26) 
Serum transaminase levels in 119 pa 
tients with hepatic or biliary-tree disease. Each 
dot represents the highest level observed in 
single patient. The number under each bar refers 
to the total number of patients in the particular 
category cited. The break in the bar denotes a 
change in the scale of the ordinate 


Fig. 5 


a 


tion at another institution, where a signifi 
cant elevation in serum transaminase (162 
units per milliliter) occurred. 


Hepatic and Biliary Disease 


ligure 5 summarizes our observations in 
119 patients with either hepatic or biliary- 
tree disease. 

//epatitis.There were 21 cases of acute 
hepatitis. This included 10° patients with 
acute infectious hepatitis, & patients with 
hepatitis associated with infectious mono 
nucleosis, and 3 patients with homologous 
All of these patients had 
In 


serum hepatitis. 
elevated serum transaminase activities. 


general, very high levels were observed in 
the first week of infectious and homologous 
serum hepatitis (508-2240 units per milli 
liter), and only moderately elevated values 
were observed in the patients with hepatitis 


mononucleosis 
In Figure 5 


associated with infectious 
(54-208 units per milliliter). 
the lowest values shown in the hepatitis 
group represent patients with hepatitis asso 
ciated with infectious mononucleosis. 

In the uncomplicated case of infectious 
or serum hepatitis, the serum transaminase 
was initially observed to be very high dur 
ing the first week of clinical illness, then 
rapidly fell over the next 7 to 10 days. 
The transaminase activity then continued to 
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remain abnormally elevated (50-150 units 
per milliliter) for another one to four weeks 
before returning to the normal range. In 
the cases of infectious or serum hepatitis 
where the course has been protracted, per- 
sistently elevated values were observed. 
These observations are consistent with those 
reported by 

Friend et al. studied serum transaminase 
activity in experimental viral hepatitis in 


mice.!4 


They observed a marked rise in 
the transaminase activity of all of their 
infected animals. There appeared to be a 
relationship between the rise in’ transami 
nase activity and the amount of virus inoc- 
ulum, blood virus titer, and degree of liver 
necrosis. They that although 
mouse hepatitis differs from human hepa- 
histological 


concluded 


titis in incubation — period, 
changes, and natural course, both infections 
bring about comparable results in transami 
nase activity. 

At the present time sufficient data are not 
available to correlate the serum transami 
nase level with other tests for hepatic func 
tion. Wrodblewski and LaDue noted that 
in several instances of infectious hepatitis 
the transaminase levels returned to normal 
before the usual liver function In 
the light of experimental studies suggesting 
transaminase excretion by biliary mechan 
isms, it is possible that in hepatitis both 
hepatic-cell necrosis and deficient excretory 


tests. 


mechanisms may contribute to the elevated 
serum transaminase. In the early stages of 
the disease, necrosis undoubtedly contributes 
most prominently to the elevation of the 
transaminase, but the subsequent persistence 
of a moderately elevated serum level may 
also be related to deficient excretory mech 
anisms. 
Cirrhosis..-Twelve of nineteen cases of 
cirrhosis of the liver had high transaminase 
levels. The in those 
patients in whom there were other evidences 
of inflammation and by 
biopsy or autopsy. Our observations 
essentially in agreement with those previ 
ously reported by Wrdblewski and LaDue.” 
In a study on 28 patients with cirrhosis (19 


levels were elevated 


active necrosis 


are 
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proven by biopsy), they observed 8 patients 
with normal serum transaminase levels and 
20 patients with abnormally high levels. All 
the patients with elevated levels had labora- 
tory evidence of hepatic dysfunction, and 
those with the highest levels had abnormal 
values on several different liver function 
tests. 

The histological observations on three of 
our patients who had hepatic cirrhosis with 
levels are 
One of the 


normal serum transaminase 
worthy of further comment. 
patients died in hepatic coma, and autopsy 
cirrhosis without 


The other two 


revealed far advanced 
evidence of acute necrosis. 
patients were deeply icteric and had evidence 
of cirrhosis with marked fatty infiltration, 
but no areas of necrosis were observed 
(autopsy in one, liver biopsy in the other ). 
These instances are cited to support the view 
that serum transaminase activity in hepatic 
disease correlates most closely with active 
cellular necrosis. 
Obstructive Jaundice. 


cases of obstructive jaundice were studied. 


Twenty-three 


The obstruction was associated with a com- 
mon-duct stone in 12 instances, chlorpro 
mazine (Thorazine) in 6, and carcinoma of 
the head of the pancreas in 5. Elevated 
transaminase levels were observed in 18 of 
the cases, a borderline level in 1, and normal 
levels in the remaining 4. In general, in 
those patients in whom the obstruction was 
protracted the transaminase level continued 
high but did not increase to the same extent 
As a result only 


bilirubin level. 


moderate clevations were observed even in 


as the 


patients with prolonged periods of obstruc 
However, when the obstruc 
tion was the 
transaminase closely followed the course of 
the serum bilirubin. The 
elevated transaminase in obstructive jaun 
dice has been observed by others.* 25,26 

Despite the lack of 
transaminase in differentiating obstructive 


tive jaundice. 


relieved, levels of serum 


presence of an 


specificity of 


jaundice from hepatic necrosis, it may be 


seen from Figure 5 that in contrast to the 
hepatitis group, the majority of patients 
with obstructive jaundice had values below 
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200 units per milliliter. In the one patient 
of the obstructive jaundice group who did 
have a very high value (600 units per milli- 
liter), considerable suspicion existed as to 
the presence of an associated myocardial 
infarction. The data suggest that very high 
transaminase levels (1. e., above 400 units 
per milliliter) are more likely associated 
with hepatic necrosis than obstruction. 

The observation of elevated serum trans 
aminase levels in patients with biliary ob 
struction, despite the absence of hepatic 
necrosis, is consistent with our experimental 
observations on common-duct ligation in 
animals. Although the evidence suggests 
that the elevations noted in obstructive jaun 
dice may be explained on the basis of inter 
ference of normal excretory mechanisms, 
the presence of normal transaminase values 
in some patients with obstructive jaundice 
and the lack of correlation between the rise 
in transaminase and bilirubin (previously 
referred to) indicate that other factors may 
be involved as well. 

Acute Pancreatitis.There were 26 cases 
in whom the diagnosis of acute pancreatitis 
was made. Only one of the cases was diag 
nosed as acute hemorrhagic pancreatitis 
(confirmed at autopsy). The remaining 25 
patients were diagnosed as acute interstitial 
pancreatitis of the type commonly associated 
with biliary tract disease and having a high 
incidence of jaundice, 

Of the group of 26 patients, 17 had an 
elevated serum transaminase activity. Al 
most all of the jaundiced patients had an 
elevated serum transaminase, whereas the 
majority of the nonjaundiced patients did 
not. A borderline range value was observed 
in the case of acute hemorrhagic pancre- 
atitis. No correlation existed between the 
level of serum diastase and transaminase, 

The data suggest that the rise of serum 
transaminase in patients with acute pancrea 
titis may not be due to pancreatic necrosis 
alone, but that biliary or hepatic factors 
may be involved as well. 

Carcinomatosis..-Thirty cases of meta 


static carcinoma were observed. Included 


among this group were Hodgkin's disease 
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and lymphosarcoma, as well as metastatic 
carcinomas arising from primary malignant 
diseases in the breast, lung, stomach, large 
bowel, kidney, and 
uterus. Thirteen of the group revealed an 
elevated serum transaminase activity. In 
each instance of this latter group, hepatic 
by either 


pancreas, prostate, 


metastases were demonstrated 
biopsy or postmortem examination, There 
were an additional three patients (two with 
borderline levels and one with a normal 
level) who were later shown to have hepatic 
metastases at autopsy. In the remaining 14 
patients of the carcinomatosis group there 
was no evidence of hepatic involvement, and 
in each instance the serum transaminase was 
normal, 

In our studies, the presence of an elevated 
serum transaminase in a patient with carei 
highly suggestive of hepatic 
although the 
transaminase 


noma was 
absence of an 
did 
Although 


incidence 


mictastases, 


elevated — serum not 
metastases. 
the 


transaminase 


hepatic 

still 
of an abnormally 
level in’ patients with hepatic metastatic 


exclude 


our series 1s small, 


elevated 
much greater 
elevation of — the 
Wroblewski 
22 


carcinoma appears to be 


than abnormal 
serum alkaline 
and LaDue® noted in their study of 
patients with hepatic metastases that all but 
2 of the patients had an abnormal transam 


phosphatase. 


inase level, that the transaminase was more 
consistently elevated than the alkaline phos 
phatase, and that the elevation in) serum 
transaminase may be the only abnormal 
liver function test. They also noted that 
in 20 patients who had moderate to marked 
elevations of alkaline phosphatase secondary 
to bone (in the 
hepatic dysfunction) all had normal serum 


metastases absence of 


transaminase levels, 


Other Diseases 


Figure 6 summarizes the observations in 
the remainder of our cases, which are in 
cluded in such categories as cerebral 
vascular accidents, uremia (both acute and 


chronic), operative procedures, traumatic 
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Fig. 6.—Serum transaminase levels in 163  pa- 
tients with various diseases. Each dot represents 


the highest level observed in a single patient. The 
number under each bar refers to the total number 
of patients in the particular category cited 
injuries, and a miscellaneous group of dis 
cases of infectious, inflammatory, metabolic, 
and degenerative origin. 
Cerebral Vascular Accidents.-The serum 
transaminase was normal in 13 of 15 pa 
tients with an acute cerebral vascular acci 
dent. In two cases the serum transaminase 
was elevated (64 and 570 units per milli 
liter). These were the only two patients of 
this group to die, and at autopsy they were 
shown to have massive encephalomalacia. In 
a small series of patients with cerebral vas- 
Kattus et al.* found the 


serum transaminase to be normal. 


cular accidents, 


Since brain tissue is rich in transaminase, 
yet a rise in serum transaminase is unusual 
following a cerebral vascular accident, some 
consideration was given to the possible lib 
eration of the enzyme into the spinal fluid. 
lor this reason we studied the spinal fluid 
transaminase in six patients 24 hours fol 
lowing the onset of a cerebral vascular acci- 
dent and in an additional eight patients as 
grand mal epilepsy (2), obstruc 
dell’s palsy 


follows: 
tive jaundice is semicoma (1), 
(1), psychoneurosis (1), probably meta 
static carcinoma to the brain (1), meningitis 
(1), thrombophlebitis with positive blood 
serology (1). Spinal fluid transaminase 
levels of 6, 13, 14, 16, 23, and 44 units per 
milliliter were observed in the six patients 
cerebral vascular accidents. # 


with acute 


# Serum assays on these patients were 12, 33, 


36, 37, 33, and 64 units per milliliter, respectively 
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were 12, 14, 14, 15, 20, 22, 36, and 36 units 
per milliliter. suggest 
that significant liberation of transaminase 
into the spinal fluid does not occur in the 
24-hour period following a cerebral vascu- 
lar accident. 


These observations 


Uremia.— Twelve of our patients were 


uremic at the time of study. In eight of 
the cases, the uremia was secondary to 
Acute renal insuf- 
ficiency was the precipitating cause in the 
other four. In all instances the serum trans- 
aminase activity was normal. Normal trans- 


chronic renal disease. 


aminase activity in uremia has also been 
reported by Steinberg and Ostrow.’ These 
observations support the concept that defi- 
cient renal excretory mechanisms are not 
responsible for the appearance or mainte 
nance of elevated serum transaminase levels. 

Traumatic Thirteen patients 
with traumatic injuries were studied by ana- 


Injuries. 


lyzing single blood specimens obtained 24-36 
hours after the injury, The transaminase 
levels were elevated in three, borderline in 
two, and normal in eight. The three cases 
with elevated levels included a stab wound 
of the abdomen with laceration of the liver 
(208 units per milliliter), a gunshot wound 
of the abdomen with laceration of the liver 
(171 units per milliliter), and an avulsion 
of the scalp with multiple fractures of the 
skull (75 units per milliliter). The two 
cases with borderline levels included a gun 
shot wound of the left thigh and a gunshot 
wound of the abdomen with perforation of 
the 
observed) in 


colon. The eight normal levels were 


two cases of abdominal stab 
wounds and single instances each of mul 
tiple lacerations of abdomen and chest, stab 
wound of back, severed tendons of wrist, 
gunshot wound of chest, multiple fractures 
of jaw, and crush (steering wheel) injury 
to chest wall. 

Although LaDue and his associates have 
demonstrated that skeletal 


in man is associated with significant rises 
25 


muscle necrosis 


in serum transantinase,*° our observations 
would suggest that in traumatic injuries 


significant elevations of the serum transami 
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The values observed in the control group 


nase are uncommon unless the injury is ex 
tensive or the liver is involved. Of course 
any prolonged shocking episode may be ex 
pected to contribute to the elevation of 
serum transaminase through secondary cen- 
trilobular liver-cell necrosis. 

Postoperative Levels.-Pre- and 24-hour 
postoperative serum 
were determined in 11 patients undergoing 
an abdominal laparotomy | cholecystectomy 


transaminase — levels 


(6), hysterectomy (2), subtotal gastrectomy, 
colostomy, and lysis of small bowel adhe 
sions (1 each) |. 

Preoperatively, all of the patients of this 
group had normal serum transaminase lev 
els. Twenty-four hours following the ab 
the transaminase 
levels were only 1-8 milliliter 
higher than the preoperative level, and in 


dominal surgery, serum 


units per 
all but one instance (preoperative 38 units 
per milliliter, postoperative 45 units per mil 
liliter ) 
within the normal range. 


the postoperative levels remained 

Minor changes in the serum transaminase 
activity as a result of a surgical procedure 
in man has been previously commented on 
by Steinberg and Ostrow.’ In animals, sur 
gical trauma may be reflected in more sig 
nificant changes in the serum transaminase 
activity."* 

Miscellaneous Diseases.-Yhere were 112 
cases Of miscellaneous diseases observed in 
our study. The diagnoses in these patients 
were as follows: acute cholecystitis (17), 
pneumonia (11), essential hypertension (5), 
acute (5), psychoneuroses 


(4), (3S), (3), 
cellulitis of foot (3), bronchial asthma (3), 


gastroenteritis 
lymphosarcoma leukemia 
emphysema (3), ruptured aortic aneurysm 
(3), hydrops of the gallbladder (2), gan 
grene of extremity (2), disseminated lupus 
erythematoses (2), dermatitis (2), senile 
brain degeneration (2), pemphigus (2), and 
single instances of postoperative jaundice 
and shock, eclampsia, erythroblastosis fe 
talis, pernicious anemia (relapse), active 
duodenal ulcer, omental cyst, massive gas 
trointestinal hemorrhage, acute tonsillitis, 
acute cystitis, far-advanced active pulmo 
tuberculosis, ischial 


nary postoperative 
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osteotomy, myeloid fibrosis, abdominal neu- 
rofibroma, heat exhaustion, severe osteoar- 
thritis of spine, Mallory-Weiss syndrome, 
rheumatoid arthritis, ulcerated hiatus hernia, 
fibrous dysplasia, diabetic acidosis, myo- 
salicylate intoxication, 
perinephric 


tonia  congenita, 


parathyroid disease, abscess, 
large-bowel obstruction, scleroderma, Char- 
cot-Marie-Tooth syndrome, normal labor, 
hemorrhagic cyst of the adrenal, chronic 
granuloma of the liver, vascular thrombosis 
of spinal cord, aneurysm of pulmonary ar 
tery, diabetes mellitus, hyperthyroidism, 
C.N.S. syphilis, brain tumor, heat stroke, 
polycythemia vera, appendiceal abscess, and 
lung abscess in a patient with decompen 
sated rheumatic heart disease (post valvu- 
lotomy). Among this diversified group, 
normal transaminase levels were observed in 
98 of the cases, borderline levels were seen 
in 5, and high levels were found in 9. 

In three of the patients with high levels, 
pathological studies demonstrating the com- 
mon finding of liver-cell necrosis was pres 
ent, and in five other instances where high 
levels were observed, it is quite probable 
that hepatic-cell necrosis existed. 

Other 2.7.8 have 
their observations on a wide variety of dis- 
LaDue ' noted 
elevated transaminase levels in some cases 


investigators reported 


cases. and his co-workers 
of acute miyosits, and in skeletal muscle 
damage following arterial occlusion. lex 
perimentally, infaretion of the bowel in dogs 
has been shown to produce significant ele- 
vation in serum transaminase activity.? 
Since renal tissue is rich in transaminase, 
significant elevations in serum enzyme levels 
might be expected following renal infare 
tion, 

Comment on Shock.-Many of the pa 
tients included in this study had their trans 
aminase levels assayed while they were in 
peripheral vascular collapse or following re- 
covery from such an event. Almost. all 
patients who were in shock for periods of 
greater than 24 hours developed elevated 
transaminase levels regardless of the under- 
lying disease. In those patients who came 
to postmortem examination, well developed 
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centrilobular liver-cell necrosis was present 
in each instance and presumably was the 
cause for the elevated transaminase. How- 
ever, when the period of shock was of 
shorter duration, the transaminase level ap- 
peared to be independent of the vascular 
collapse and was primarily related to the 
underlying disease. 


Comment 


Since the initial report of LaDue and his 
associates * on the striking transient cleva- 
tion of serum transaminase activity in acute 
myocardial infarction, considerable interest 
has been aroused in this assay as a diag- 
nostic aid, The observations cited in this 
and other recent reports have attempted to 
clarify the significance of abnormalities in 
serum transaminase activity in relation to 
disease states. It is apparent that an ele- 
vated serum transaminase level is not spe- 
cific for myocardial infarction and must be 
carefully interpreted in relation to a number 
of factors which may contribute to the se- 
rum transaminase activity. Despite the lack 
of absolute specificity for a particular dis- 
the 
properly interpreted, has proven to be a very 


ease State, transaminase assay, when 
valuable adjunct to clinical diagnosis. 

As a result of the observations on the 
glutamic oxaloacetic transaminase, several 
investigators have studied other enzymes 
which might prove more useful as a clinical 
diagnostic aid in determining the presence 
necrosis. These include 
27,28 


of active tissue 
and the glutamic 
1129 The latter ap- 


pears to be more sensitive than the glutamic 


lactic dehydrogenase 
pyruvic transaminase. 


oxaloacetic transaminase in depicting acute 
hepatocellular damage and less sensitive as 
an indicator of acute myocardial necrosis. 
DeRitis et al!!! have employed the ratio 
of the two transaminases (glutamic oxaloa 
cetic and glumatic pyruvic) as a diagnostic 
aid, 


Summary and Conclusions 


The results of serum glutamic oxaloa- 
cetic transaminase assays in 701 patients 
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is 
< 


with a wide variety of diseases is reported 
and the literature relating to this assay re- 
viewed. 

Elevations in serum transaminase have 
been observed in patients with acute myo 
cardial infarction, rapid cardiac arrhyth 
mias, acute hepatitis, cirrhosis with active 
hepatic necrosis, biliary obstruction, acute 
interstitial pancreatitis, metastatic carcinoma 
to the liver, extensive traumatic injuries 
and prolonged shock. 

Although abnormal elevations in the se- 
rum transaminase activity occur in a num- 
ber of disease situations, the level of serum 
transaminase, when carefully interpreted in 
relation to the factors and diseases known 
to influence the assay, has proven to be a 
valuable diagnostic aid. 

The Jewish Hospital of St. Louis, 216 S Kings- 


highway (16). 


REFERENCES 


Rate of 


P., and Kekhuis, G. L 
Biol 


1. Cohen, P. 
Transamination in Normal Tissues, J 
140:711, 1941. 

2 LaDoe, J. S.; 
A.: Serum Glutamic 
Activity in Human Acute Transmural Myocardial 
Infarction, Science 120:497, 1954. 

3. Karmen, A.; Wrdéblewski, F., and 
Human 
J. Clin 

4. LaDue, | 


nificance of the 


Chem 


Wroblewski, F., and Karmen, 


Oxaloacetic Transaminase 


LaDue, 
Transaminase Activity in Blood, 
Invest. 34:126, 1955. 
S., and Wroblewski, F.: The Sig- 
Serum Glutamic 
Transaminase Activity Following Acute Mvyocar- 
dial Infarction, Circulation 11:871, 1955 
5. Wroblewski, F., and LaDue, J. S 
Glutamic Oxalacetic Transaminase Activity as an 


Oxalacetic 


Serum 


Index of Liver Cell Injury: A Preliminary Report, 
Ann. Int. Med. 43:345, 1955. 

6. Nydick, 1.; Tang, J.; Stollerman, G. H.; 
Wroblewski, F., and LaDue, J. S.: The Influence 
of Rheumatic Fever on the Serum Concentrations 
of the Enzyme, Glutamic Oxalacetic Transaminase, 
Cireulation 12:795, 1955 

7. Steinberg, D., and Ostrow, EB. H.: Serum 
Transaminase as a Measure of Myocardial Necro 
sis, Proc. Soc. Exper. Biol. & Med. 89:31, 1955 

8 Kattus, A. A., [r.; Watanabe, R.; Semenson, 
C.; Drell, W., and Agress, C.: Serum Aminopher- 
ase (Transaminase) in Diagnosis of Acute Myo- 
J.A.M.A. 160:16, 1956 


Shmagranoff, G. L., 


Infarction, 
M.: 


Serum Transaminase Activity 


cardial 
9. Chinsky, 
Sherry, S.: 


and 
Ob- 


Chinsky—Sherry 


SERUM TRANSAMINASE AS DIAGNOSTIC AID 


servations in a Large Group of Patients, J. Lab. 
& Clin. Med. 47:108, 1956. 

10. DeRitis, F.; Coltorti, M., and Giusti, G.: A 
Further Contribution to the Diagnostic and Path- 
Significance of the Variations of the 
Serum Transaminase Activity in Virus Hepatitis, 
Minerva med. 1:167, 1956. 

11. DeRitis, F.; Coltorti, M., and Giusti, G.: 
Transaminase Activity of Human Serum During 
Hepatitis, Minerva med. 


ogenetic 


the Course of Virus 


1:1207, 1955 
12. Agress, C. M.; Jacobs, H 


Glassner, H 


F.; Lederer, M. A.; Clark, W. G.; Wréblewski, 
F.; Karmen, A., and LaDue, J. S.: Serum Trans- 
aminase Levels in’ Experimental Myocardial In- 


faretion, Circulation 11:711, 1955. 

13. Nydick, I.; Wroblewski, F., and LaDue, J 
S.: Evidence for Increased Serum Glutamic Oxal- 
acetic Transaminase (SGO-T) Activity Following 
Graded Myocardial Infarets in Dogs, Circulation 
12:161, 1955 

14. Friend, ¢ 
S.: Glutamic-Oxaloacetic 
of Serum in Mice with Viral Hepatitis, J 
Med. 102:699, 1955 

15. Rudolph, L. A.; 


Wroblewski, F., and LaDue, J 
Activity 


‘Transaminase 


Dutton, R., and Schaefer, 


J. A.: Glutamie-Oxalacetic Transaminase Levels 
in’ Experimental Tissue Damage, J. Clin. Invest. 
342960, 1955 

16. Magalini, S. 1, and Stefanini, M.: Studies 
on Platelets: XVI. Glutamic Oxaloacetic Trans 


aminase Activity in Human Platelets, Proc. Sox 
exper. Biol. & Med. 91 :404, 1956 
17. Schlenk, F., and Snell, EK. E.: Vitamin Ba 
Biol. Chem. 157 :425, 1945 
I 


Gunsalus, C., and 


and Transamimation, | 

18. Lichstein, H. C 
Umbreit, W. W.: Function of Vitamin Bs Group; 
Phosphate 
Transamination, J. Biol. Chem 

19. Henley, K. S., and Pollard, H. M 
Method 


acetic and 


( Codecarbox ylase ) it 
161-311, 1945 
\ New 
Oxal 
Pyruvic Transaminase in 
Plasma, J. Lab. & Clin. Med. 46:785, 1955 

20. Tonhazy, N. E.; White, N. G.,, 
breit, W. W.: A Rapid Method for the Estimation 
of Glutamic 
Application to Radiation Sickness, Arch 
Biochem. 28:36, 1950 

21. Reitman, S.. and 
lished 

22. Wroblewski, F 


(slutamic 


Pyridoxal 


for the Determination of Glutamic 
(slutamu 


and Um 


Asparatic ‘Transaminase in ‘Tissues 


and Its 
Frankel, S To be pub 
The Significance of Serum 


Transaminase in’ Experi 


York Acad 


Oxaloacetn 
mental and Clinical States, Tr. New 
Sc. 18:444, 1956 

23. Krause, S., and Krause, G 
(Transaminase) De 
Acute 


Serum Glutamic 


Oxaiacetic Aminopherase 


terminations: Value in the Diagnosis of 


567 


= 


A, 


Infarction in the Presence of Left 
Block, J. A.M.A. 161:144, 1956. 

24, Goldstein, F.; Israel, H. L., and Seligson, 
D.: Use of Serum 
Differentiation of Pulmonary Embolism and Myo- 
cardial Infarction, New England J. Med. 254:746, 
1956. 

25. Wroblewski, F., and LaDue, J. S.: 
Aminopherase (Transami- 
160 :1130, 1956. 


Lemley-Stone, J.; 


Myocardial 
Bundle-Branch 


Transaminase Levels in the 


Serum 
Glutamic Oxalacetic 
nase) in Hepatitis, J. A. M.A 

26. Merrell, J. M.; 


J. T., and Meneely, G. R.: Recent Clinical Experi- 


Grace, 


M. A. ARCHIVES OF INTERNAL MEDICINE 


ences with Serum Aminopherase (Transaminase ) 
Determinations, J. A.M. A. 160:1454, 1956. 
27. Wroblewski, F., and LaDue, J. S.: 
Dehydrogenase Activity in Blood, Proc. Soc. Exp. 
Biol. & Med. 90:210, 1955. 
28. Hsieh, K. M., and 


Lactic 


Blumenthal, H. T.: 


Serum Lactic Dehydrogenase Levels in Various 


Disease States, Proc. Soc. Exp. Biol. & Med. 
91 :626, 1956. 

29. Wroblewski, F., and LaDue, J. S.: 
Pyruvie Transaminase in Cardiac and 


& Med 


Serum 
Glutamic 
Hepatic Disease, Proc. Soc. Exp. Biol 
91 :569, 1956 


508 


FRED S. GRODINS, M.D., Chicago 


To understand the nature of disturbances 
in acid-base balance and the role of respira- 
tion in their initiation or compensation, it 
is necessary first to inquire into the opera- 
tion of the blood buffer systems. The total 
the blood, By, (chiefly 
are distributed 


“base” cations of 
Na+ K+), 
“acid” anions as follows: 
3.=BHCO;+BP+BA+BX 

where P is protein, A ts chiefly chloride, 
and X includes such things as phosphate, 
sulfate, and lactate. Now in a given blood 
subject to changes only in carbonic acid 
(or pCOs), BA is constant and BX is 
negligibly small. We therefore concentrate 


and among 


our attention on that part of By which is 
distributed between HCO,> and IP Let 
us call this the “buffer base,” By, and define 
it as follows: 

BA+BX ) 
When carbonic acid is added to such blood, 
the total buffer base remains constant, but 
and P 
is altered according to the following equilib 


its distribution between 
rium. reaction: 
BP+-H:COs2BHCOs+- HP 
or, since hemoglobin is the most important 
protein involved ; 
BHb+ BHCOs+ 
This equation tells us that when HeCQ, is 
0 (pCOs=0), all of BHb 
and none as BHCOs. As increasing quanti- 


By, exists as 


ties of HeCOs are added, By, is transferred 
from Hb~ to form BHCOs:, and if pCO» 
got high enough, essentially all of By, would 
exist as BHCO, and none as BHb. Thus 
hemoglobin is the most important blood 


buffer against The equilibrium 
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Respiration and the Regulation of Acid-Base Balance 


states of this reaction can be represented 
graphically by plotting the so-called CO, 
absorption curve for true plasma from fully 
oxygenated blood. Such a curve for average 
normal blood is shown in Figure 1. 


CONTENT, Vou. % 


Absorption Curves 


We get this exposing whole 


blood in glass tonometers at 37 C to gas 


curve by 


mixtures containing known tensions of CO» 
and oxygen tensions sufficiently high to 
the 
After equilibrium has been attained, 


completely saturate hemoglobin with 
we centrifuge the blood anaerobically and 
the total COs the 
plasma, from which we can calculate its 
BHCOs content. We then plot this BHCOs 
content against the pCOs of the gas mixture 


We call 


this true plasma because it was exposed to 


determine content of 


to which the blood was exposed, 


COx» while still in contact with its cells and 
thus reflects the buffer capacity of hemo 
globin. If we had separated the plasma first 
and then exposed it to various pCOz levels, 
we would get a very different curve. This 
separated plasma curve is much flatter be 
cause the buffer capacity of hemoglobin 
is now lacking. 

The pH corresponding to any given pair 
of values for pCO, and (BHCOs) is de 
the 
balch equation: 


fined by familiar Henderson-Hassel 
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ae 2 
PLASMA 
«| 7 
phe ly ae 
A. 
76%, 
iO, 
ae 


A, 


(BHCOs)p 
pH,»=6.1+ log 


We note that the pH is dependent on the 
ratio of BHCO, to pCOz. On our graph, 
iso-pH lines radiate from the origin, each 
line corresponding to a definite value of 
this ratio. It is important to note two things 
about this Henderson-Hasselbalch equa- 
tion: First, it is directly applicable to plasma 
If the 


whole 


or serum and not to whole blood. 
CO, content were determined on 
blood, the equation could not be used unless 
correction factors were applied. Second, 
it is not the equation of the CO» absorption 
curve. It does not tell us what the 
(BHCOs)p would be at a given pCOs. 
Every point on any curve that I drew on 
this graph would satisfy the Henderson- 
Hasselbalch equation, but the curves would 
not necessarily be COs, absorption curves 
for true plasma. 

As we add carbonic acid to the blood by 
raising pCOs, buffer base is transferred 
from hemoglobin to form bicarbonate. We 
move to the right along the curve, 
(BHCOs) rises, but relatively less than 
(H2COs), so our pH falls. If we remove 
carbonic acid by lowering pCOs, the reac- 
tion is reversed and we move back to the 
left. 

We are now in a position to describe 
respiratory disturbances in acid-base balance 
(lig. 2). Suppose that this curve represents 
the arterial true plasma of a patient. In 
vitro we altered pCO, by changing the 
composition of our gas mixtures in glass 
tonometers. In vivo the lungs act as our 
tonometer, and we change pCOs by chang- 


Fig. 2—Respiratory Disturbances 
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ing the rate of pulmonary ventilation. In 
fact, the alveolar pCOz to which the blood 
is exposed is proportional to the ratio of 
metabolic CO, production to alveolar ven- 
tilation : 


K 


pCO: 


There is nothing mysterious about this: It 
simply says that the concentration of CO» 
in alveolar gas is equal to the quantity of 
COz divided by the total volume of gas, just 
as the concentration of a sodium chloride 
solution is equal to the quantity of salt 
divided by the volume of solution. Nor- 
mally, this ratio is such as to give us a 
pCOz of 40 mm. of Hg, and we have 
marked this as our normal point on the 
curve. The corresponding (BHCOs) is 
54.5 vol.¢, and the pH is 7.41. Now sup- 
pose that V4 for some reason 
(arterial anoxemia, hysteria, etc.) while 
We say that the 
patient is hyperventilating. His pCO, must 
fall, and hence we move to the left along 
our absorption curve. The (BHCQOs,) falls, 
the pH rises, and we have a_ respiratory 


increases 


MReoo remains constant. 


alkalosis, or “primary carbonic acid deficit.” 
Suppose, on the other hand, that V, de- 
creased for some reason (drug depression, 
We say that the patient 

His must rise 


obstruction, ete. ). 
is hypoventilating. 
and we move to the right along the curve. 
The (BHCOs) rises, the pH falls, and we 
have a_ respiratory acidosis or “primary 
We call these “re- 


because they are 


carbonic acid excess.” 
spiratory disturbances” 
brought about by changes in breathing. We 
also call them “carbonic acid disturbances”’ 
because it is the level of HeCOs, which the 
Note 


thing strange here: In respiratory alkalosis 


ventilation directly controls. some- 
(BHCOs) is low, and in respiratory acido- 
sis it is high. This behavior is exactly 
opposite to what we find in the more fa- 
miliar metabolic disturbances which we 
must now examine. 

Suppose that we take our blood at some 
fixed pCOs and add to it a certain quantity 


of a strong acid, HA (HCI, acetoacetic, 
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lactic, etc.). Recalling our definition of 
“buffer base” 
we note that when we add HA, By is re- 
duced, because “base” is transferred from 
BHCO, to BA: 
BHCOs+ + H2COs, 

If we now determine the COxs absorption 
curve we would find it displaced downward. 
If we had added NaHCO, (or removed 
HCl), we would find it displaced upward. 
We can now point out the essential differ- 
respiratory and metabolic 
the former, we have a 
primary change in H2COx;. This does not 
change the quantity of “buffer base” but 
only alters its distribution between HCOs” 
We thus move along a given COs 


between 
disturbances. In 


ence 


and P~. 
absorption curve. In the latter, there ts a 
primary change in the quantity of “buffer 
base” and we shift from one absorption 
curve to another. To know whether our 
absorption curve is in the normal position 
or not, we obviously must know the value 
of (BHCOs) at some fixed value of pCOs. 
Let us select 40 mm. of Hg as this pCO» 
and define the corresponding (BECO as 
the standard content. Then can say 
that in respiratory acidosis or alkalosis 
(BHCOs), is 
along the curve); but in metabolic acidosis 
(BHCOs), is low, and in metabolic alka- 


we 


normal (i. ©€., Wwe move 


losis it is high (1. €., we jump from one 
curve to another). 

How does respiration respond to meta- 
bolic disturbances in acid-base balance and 
response accomplish? In 


what does its 


ligure 4 we show what happens. Supposing 


8 


Buca, CONTENT , Vor. % 


Fig. 3.—Metabolic Disturbances 


Grodins 


BHCO, vor % 


— 
ug 
Fig. 4+.—Respiratory Compensation for Metabolic 


Disturbances 


we produced a metabolic acidosis sufficient 
to lower (BHCOs), to 41.0: If ventilation 
remained constant, then pCO, would be 
unchanged and we would find ourselves 
at point 741, where the pH is 7.28. But a 
fall in pH stimulates breathing and V, 
rises. Henee the patient hyperventilates, 
pCOds falls, and we move to the left along 
our new absorption curve, thus raising the 
pH back toward normal. How far do we 
move? Obviously not as far as complete 
pH compensation, for if we did, our stim 
ulus to breathing would disappear and we 
would begin to slide back again. Hence 
we settle down somewhere short of complete 
pH compensation, say at point 24, where 
pH is 7.32. Since the respiratory response 
is immediate, we do not actually move in 
these artificially separated steps, but rather 
along the continuous pathway shown by 
the 
changes occur if we 


dashed curve. Precisely analogous 


induce a metabolic 
alkalosis sufficient to raise (BHCOs), to 
74.5. In this case, the rise in pH depresses 
ventilation and the patient hypoventilates 
and moves to the right along this new ab- 
sorption curve thus lowering pH toward, 
but not quite to, normal. 

Respiration thus provides an immediate, 


pH 


primary metabolic disturbances. What pro 


though incomplete, compensation in 
vides pH compensation in primary respira 
tory The kidney, — by 
excreting or retaining base, will slowly but 


disturbances ? 


completely compensate for a chronic respir 


atory disturbance. In effect, a metabolic 
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features of Blood Chemistry Which Characterize Disturbances in Acid-Base Balance 


A. disturbances 

1. Acidosis 

2. Alkalosis 

4. Compensated acidosis 

4. Compensated alkalosis. __ 
B. Metabolic disturbances 

1. Acidosis... ; 

2. Alkalosis 


acidosis is produced to compensate a respir- 
atory alkalosis or a metabolic alkalosis to 
compensate a respiratory acidosis. 

We can finally summarize some features 
of the blood chemistry which characterize 
the various disturbances in acid-base bal- 
Note particularly that a (BHCOs) 
determination alone “alkaline re 
which tends to parallel it) cannot 


ance, 
(or an 
serve” 


distinguish between acidosis and alkalosis, 


(BHCO,)s 


(BHCO,) 


+ 


for it is low in both metabolic acidosis and 
respiratory alkalosis and high in both meta- 
bolic alkalosis and respiratory acidosis. If 
both pH and (BHCOs) are determined and 
pCO, caleulated, one not only can distin- 
guish an acidosis from an alkalosis but can 
also determine whether the disturbance is 
respiratory or metabolic. 
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Cold Agglutinins in Listeria Monocytogenes Infections 


ROY J. KORN, M.D.; VINCENT J. YAKULIS, B.S.; CATHERINE E. LEMKE, B.S., M.S., and BERNHARD 


CHOMET, M.D., Chicago 


Cold agglutinins were demonstrated in 
the serum of a patient with Listeria mono- 
cytogenes meningitis recently studied by us. 
The titers of cold agglutinins were signifi- 
cant and tended to parallel the titers of Lis- 
teria antibodies, False-positive heterophil 
antibody tests were easily produced by the 
cold agglutinins as described previously by 
Zarafonetis.! Further studies 
were done to evaluate the relationship be- 
tween Listeria and cold agglutinins. This 
patient’s course was also considered suffi 


serological 


ciently unusual to report in some detail. 

Infectious mononucleosis has been dis- 
putedly related to L. monocytogenes during 
the last 27 years. Shortly after these Gram- 
positive bacilli were identified and described 
as causing a marked monocytic reaction in 
animals, Nyfeldt, in Copenhagen, reasoned 
that here at last was the likely etiological 
agent of infectious mononucleosis. Inves- 
tigation of all his patients with this disease 
soon proved rewarding, as he isolated a 
culture of L. monocytogenes from the blood 
of one such patient in 1929. He and several 
others confirmed this finding in the follow- 
ing years, The association of elevated titers 
of Listeria antibodies and positive Paul- 
Bunnell tests was investigated repeatedly 
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Service, 


with conflicting results. Girard and Mur 
ray * carefully and extensively reviewed this 
entire subject in 1951 and concluded that 
there are probably different diseases that 
appear clinically as infectious mononucle 


OSIS. 


Report of a Case 


A 61-year-old man, a tailor, entered our hos 
pital complaining of back pain of three months’ 
duration. He was slightly confused on entry, and 
his answers were vague. He had been hospitalized 
elsewhere three years previously and again four 
months prior to entry, for “arthritis” of the back 
He had been drinking beer excessively in the past 
few years and during the last year had a poor 
appetite and had lost 20 Ib. in weight. He had had 
vague abdominal distress and backache for several 
months. Because of increasing fatigue and general 
weakness he had quit his work three months ago 
He had had frequent headaches for several weeks 
or months also. For several days before admission 


he recalled having a “cold,” with feverishness and 
night sweats 
Past 


in 1918 and a hernia repair in 1932 


history revealed ligation of varicose veins 


On examination he was found to be a poorly 
nourished, elderly, white man of small stature. He 


appeared weak and chronically ill, holding his 


head and complaining of headaches 


There was questionable slight terminal rigidity of 


frequently 


his neck on entry, Dorsal kyphosis was noticeable, 


slight decrease in motion of his thoract 
The 
The few remaining teeth were in poor condition 
The 
minimal 
of the chest, 


with 


spine edges of the tongue were smooth 


throat was slightly inflamed. There was a 


increase in the diameter 


with a 


anteroposterior 


decrease in breath sounds 


The heart was normal. The abdomen was flat and 
soft; the liver was tender and palpable 4-5 finger 
breadths down from the costal margin. A few 
spider nevi were present on the upper part of the 
Temperature, 101 
pulse, 96; respirations, 20, and B. P. 128/70 


The leukocyte count on entry was 10,500, with 


chest and on the arms. 


70% neutrophils; the erythrocyte count was 
3,300,000, with 11.0 gm. of hemoglobin. The 
cardiolipin flocculation test and urinalysis were 


negative. A chest x-ray on entry showed only a 
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Taste 1.—-Total Leukocyte and Differential Counts 


Neutrophils, 


moderate increase in the hilar and bronchovascular 
markings 

During the first two hospital days the patient 
became more acutely ill, with a temperature of 
103 F and increasing lethargy and weakness 
Physical evidence of meningitis became more 
prominent, and a lumbar puncture revealed a 
slightly turbid fluid with a pressure of 200 mm 
This spinal fluid had 588 cells/ cubic millimeter, 
with 430 neutrophils and 158 lymphocytes; the 
protein level was 198 mg/100 cc.; the sugar, 
75 mg/100 cc.; the Kolmer test was negative, and 
the colloidal gold curve was normal. Initially the 
smear and cultures showed small pleomorphic 
bacilli, apparently Gram-negative, and con- 
sidered to be most likely a Hemophilus species. 
Streptomycin, 2 gm. daily, and crystalline peni- 
cillin, 1,000,000 units per two hours and later 
procaine penicillin, 600,000 units every six hours, 
caused a definite improvement, and within four 
days the patient was alert and afebrile. After 
therapy had been started and his symptoms were 
subsiding, further bacteriological studies revealed 
that the bacteria present in the spinal fluid were 
L.. monocytogenes. These data and the serological 
studies are discussed below. A blood culture ob- 
tained at the time of the lumbar puncture revealed 
no growth. Leukocytosis and lymphocytosis in the 
blood were marked (Table 1) 

After the initial improvement the patient re- 
mained afebrile, and his appetite, weight, and 
strength gradually increased. He continued to have 
intermittent headaches and mild diarrhea for 


TasLe 2.—Serum Protein and Liver Function 


Lymphocytes, 


| 


* Blood transfusions were given between June 16 and June 21. 


Monocytes, 


12 on 
9 3 


| 
| 


several weeks. A barium enema and upper gastro- 
intestinal tract roentgenographic examinations 
were normal. Roentgenograms of the chest, skull, 
and pelvis were not remarkable. Films of the 
thoracic and lumbar vertebra showed moderate 
osteoporosis with several compression type de- 
formities. Serum calcium was 11.4 mg/100 ce. 
and phosphorus 3.9 mg. Sternal marrow examina- 
tions revealed a significant increase in lymphocytes 
and plasma cells. An electrocardiogram was nor- 
mal. Repeat spinal fluid examinations revealed no 
abnormalities. The persistent lymphocytosis is 
shown in Table 1. The serum proteins and liver 
function studies are recorded in Table 2. A liver 
biopsy was attempted in view of the patient's 
hepatomegaly, hyperglobulinemia, and hyperphos- 
phatemia, and the frequency of hepatic Icsions 
found in experimental animals with miliary Lis- 
teria infections. Unfortunately the patient sud- 
denly moved during the procedure and no speci 
men was obtained. Later that day he developed an 
intraperitoneal hemorrhage, which required blood 
Following this episode the patient 
further 


transfusions. 
continued to improve gradually without 
antibiotic therapy. 

Two months later he returned to the hospital 
complaining of backache again and general weak- 
ness. He also had vague abdominal and chest pains 
Physical examination was not helpful, and he had 
no fever in the hospital. It was surprising to find 
that cold agglutinins were again present in a very 
high titer (Fig. 1) and that Listeria agglutinins 


Studies 


Alkaline 


Phosphatase, 
ansky 
Units 


Globulin, B 


Albumin, 
Gm,/100 Ce. 


Gm.,/100 Ce. 


Thymol 
Turbidity, 
Units 


4.7 Negative 6.5 
3.4 
24 Positive 6.5 
75 


Sulfobromophthalein 


Cephalin 
Retention, % 


Floceulation 


-- -- 


April, 


Date Total % 
5-26 28,400 45 
5-27 26,000 39 
6-2 24,700 37 
67 25,900 36 i 
6-16" 21,600 42 
6-21° 14,800 45 1 
fret 6-25 23,000 43 i 1 
Se 7-7 15,600 29 2 4 
7-20 14,100 34 2 
7-29 14,400 48 
17,800 24 1 
sit 10-12 11,200 33 1 4 
12-1 17,200 39 4 
— —— 
4 5-20 3.1 44 13.6 
6-7 15.9 
i 6-16 3.6 3.4 11.0 
ae 7-7 3.7 54 17.2 
7-20 3.7 3.8 14.3 
7-29 4.3 4.5 17.1 
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1:1607 


mins 


1:60+ 
1:404 
1:204 Cold agglutinins 
oe Listeria agglutinins 
1:107 
June July Aug Sept. Oct. Nov. Dec. Jan. 
Fig. 1—Serum agglutinin levels in patient dur- 


ing acute illness (June) and recurrent illnesses 


(October and December). 


were still elevated. With only rest and analgesics 
he improved slowly and again left the hospital. 
Approximately one month after his last admis- 
sion and six months after his acute illness he re- 
turned to this hospital with vague chest and 
abdominal pains, general weakness, ‘anorexia, slight 
dyspnea, and occasional vomiting. He denied the 
ingestion of any alcohol in the 
months. At this time his cold agglutinins had 
again risen to very high levels, and the Listeria 
agglutinins were also increased. (Fig. 1). He 
spontaneously became asymptomatic within a few 
weeks and has remained in good health except 
for occasional mild backaches for the following 


previous six 


year 
Bacteriological Studies 


The organisms grew well, but slowly, on 
ordinary laboratory media. After 24 hours’ 
incubation the colonies were very small and 
nonhemolytic ; at 48 hours they were larger, 
approximately 1-2 mm. in size, and had 
developed a definite zone of #-hemolysis. 
Microscopically the organisms resembled 
diptheroids; they were pleomorphic Gram 
positive bacilli (at times decolorizing fairly 
easily) occurring singly, in pairs, short 
chains, and “palisade formation.” The ap- 
pearance of the organisms varied greatly 
with the age of the culture. 

The culture produced acid but no gas 
sucrose, maltose, 


dextrose, lactose, 


from 
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salicin, trehalose, levulose, and rhamnose, 
but did not ferment mannitol, zylose, arabi- 
nose, or inositol. The organism did not 
liquify gelatin or produce hydrogen sulfide 
or indole. Motility was slight. 

The virulence of the organism was dem- 
onstrated in rabbits. Intravenous innocula- 
tion produced death in 48-72 hours. The 
organism was recovered from liver, spleen, 
and heart blood of these animals. 


Serological Studies 


Materials and Methods 

Three L 
this study, one from our patient's spinal fluid, 
one obtained from the University of Illinois 
College of Medicine, and one from Mount Sinai 
Hospital, Chicago bacteria were 
for identification and virulence by injecting intra 
venously 1 ml. of an eight-hour broth culture into 
rabbits and swabbing the eyes of other rabbits 
with these eight-hour cultures. The former rabbits 
all died within 72 hours, and the latter all de- 
veloped a purulent keratoconjunctivitis in the 
typical manner described by Anton and by Jullia- 


monocytogenes cultures were used in 


These retested 


nelle.* 
Heat-killed 24-hour broth cultures of Listeria 
were used for the agglutination studies. Aliquots 


of these cultures were added to 0.5% phenolized 
saline and to 0.2% formalized saline. The former 
then represented the somatic and the latter the 
flagellar antigens of Listeria. All titrations were 
done in saline, using twofold dilutions, and the 
end-result expressed as the highest dilution show 
ing macroscopic One-tenth milli 
liter of a suspension of Listeria containing ap 
2,500,000, 000 milliliter 


agglutination. 


proximately bacteria per 


TABLE 3.—Serum Agglutination Tests for 
Listeria Monocytogenes * 


Date 

6-4 6-14 6-17 7-19 
Somatic antigen 

1 1:640 1:420 1:30 1:80 

2 1:640 1:320 1:160 1:16 

$ Neg. Neg. Neg. Neg. 

4 Neg Neg. Neg. Neg 

5 Neg Neg. Neg Neg 
Flagellar antigen 

1:640 1:320 1:320 1:160 

2 121,280 1:420 1:320 

3 1:640 1:420 1:320 1:160 

4 1:160 1:40 1:40 1:10 

& 1:40 40 1:40 1:10 


* | indicates Listeria isolated from patient, 2 and 4, cultures 
from 1 injected into rabbits and subsequently recovered: 4, 
Listeria from Mt. Sinai Hospital; 5, Listeria from University 
of Illinois College of Medicine, 


st 
= 
: 
$75 
575 


A. 


Taste 4.—Erythrocytic Agglutination of Patient's 
Serum 


Cold Agglutination 
Davidsohn 
Heterophil 


Sheep 
Erythrocytes 


1:56 

1:112 

1:112 
Negative 


Human 
Erythrocytes 


1:7 

1:224 

1112 
Negative 


Negative 
Negative 
Negative 
Negative 


was added to all Listeria agglutination. These 
agglutination studies were incubated overnight at 
5C but were 37 C for half hour 
before they were read. 


The stimulation of antibodies in the rabbits was 


warmed at a 


accomplished by intravenous injections of a saline 
suspension of approximately 5,500,000,000 heat 
killed Listeria bacteria per milliliter. The rabbits 
were periodically bled by cardiac puncture, and 
serum was immediately 
Cold agglutination of the rabbit sera was done by 
adding 0.1 mil. of a 
own cells to its own serum 


separated from the clot. 


2% suspension of the rabbit's 


Results 


The titers of Listeria agglutinins present 
in the serum of our patient during his acute 
illness are shown 3. Significant 
titers were demonstrated with the flagellar 
antigens of all the Listeria cultures ob- 
tained. One month after the acute 
the levels were still definitely elevated. 

The titers of cold agglutinins to human 


in Table 


illness 


erythrocytes present at the same time in 


Cold agglutinins 
o— Listeria agglutinins 


A 


| B 


- 


1 15 19 253 253840 45 55 


519 2525 


Titer of agglutinins 


A 


15 19 232530404555 
Days of immunization 


36 4045 55 


1 15 19 23 2536404555 
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this patient’s serum are shown in Table 4 
in the first column. In the next column are 
the levels of agglutination produced in the 
cold by this patient’s serum and sheep 
erythrocytes (the Paul-Bunnell heterophil- 
antibody test). Incubating the above agglu- 
tination tubes at 37 C for a half-hour before 
reading eliminated the agglutination. Col- 
umn 3 shows the titration of the serum with 
sheep cells at 25.C. This demonstrates the 
need for the exclusion of cold agglutinins 
as a factor in “false-positive” heterophil 
tests as emphasized by Zarafonetis.'" 
Repeated examinations of this patient's 
serum during the next seven months re- 
vealed persistent titers of Listeria agglu- 
tinins (Fig. 1). Cold agglutinins were also 
present in fluctuating titers. The rises in 
cold agglutinins were noted to occur during 
the periods when the patient also had mild 
recurrent illnesses of a nonspecific nature. 
The Listeria agglutinins were also more 
of 


episodes. The significance of these results 


elevated during one these recurrent 
is difficult to evaluate but suggested to us 
that perhaps this patient had a_ chronic 
form of listeriosis with exacerbations and 


He had 


therapy after the initial acute illness. 


remissions, no further antibiotic 


Agglutinins 
by 


Fig. 


produced rabbits 


Listeria monocytogenes 
Please note the parallel 
ism of the cold aggluti- 
the Listeria ag- 
Rabbit D (the 
and dashes) 


nins to 


glutinins. 
solid lines 
died of hemorrhage fol- 
lowing 


ture. 


a cardiac 


A 


(the open lines and dots 


pune- 
seventh rabbit 
in Space D), previously 


immunized, was substi- 


tuted for completeness 
and given the booster and 
challenging doses as de- 


scribed in text 


1 15 19 23 2535404555 
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Serum —— 
Sample 
6-3 
6-14 
6-17 
7-19 
, 
Cc 
12560 
112 
0 
19 25 25 36 404555 
1 E F 
12560 | D 
11260 
1640 
a \ 
1:160 
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The injection of nonviable L. monocyto- 
stimulated antibodies 
our pa- 


genes into rabbits 
similar to those demonstrated in 
tient. The results of this study are shown 
in Figure 2. Rabbits A and B were injected 
with Listeria cultured from our patient, C 
and D with Listeria obtained from Mount 
Sinai and E and I with Listeria from the 
University of Illinois. The 
injected on the first, third, and eighth days 
with 1 ml., 2 ml., and 2.5 ml., respectively, 
of saline suspensions of heat-killed Listeria. 
On the 20th day “booster” doses of 1 mi. 
of these suspensions were given. It can be 
seen that both Listeria and cold agglutinins 
were produced by all three Listeria strains 


rabbits were 


in all the rabbits. 

On the 31st day challenging injections of 
1 ml. of an 8-hour broth culture of viable 
L.. monocytogenes were given to the six 
rabbits. These rabbits showed no changes 
other than a secondary rise in the aggluti- 
Other rabbits 
with no previous immunization died within 
72 hours after the 
amounts of the viable Listeria. 


nins, as shown in Figure 2. 


injections of same 

Absorption studies were done on the 
patient’s serum with its high titers of cold 
and Listeria agglutinins, an immunized rab 
bit’s serum with high titers of both agglu 
tinins, and a commercial sample of serum 


Taste 5.—Absorption Studies 


Listeria Cold 
Agglutinins Agglutinins 
Patient's serum 
Unabsorbed 1160 
After Listeria absorption 1:5 1:320 
After erythrocyte cold absorption 1:40 1:10 
Agglutinins from elution of cold 
erythrocytes A 1:5 1:160 
After guinea-pig-kidney absorp- 
tion. 1:80 1:10 
Immunized rabbit serum 
Unabsorbed.. 1640 1:1,280 
After Listeria absorption__- 1:80 1:320 
After erythrocyte cold absorption 1:160 Negative 
Agglutinins from elution of cold 
erythrocytes 1:10 1160 
After guinea-pig-kidney absorp- 
tion 1:160 1:80 
Commercial serum with cold agglu- 
tinins 
Unabsorbed __. Negative 1:420 
After Listeria absorption Negative 1:420 
After erythrocyte cold absorption Negative 180 
Agglutinins from elution of cold 
erythrocytes Negative 1:80 
After guinea-pig-kidney absorp- 
tion. Negative 1:80 
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containing cold agglutinins. The results of 
these studies are shown in Table 5, It can 
be seen that absorption of the cold aggluti- 
nins with erythrocytes at 5 C also reduced 
the titer of Listeria agglutinins. Similarly 
absorption of the Listeria agglutinins with 
Listeria at 37 C reduced the amount of cold 
Neither 
the Listeria nor the erythrocytes absorbed 
out all the agglutinins, 
absorption lowered the titers of the Listeria 


agglutinins present in the serum. 
Guinea-pig-kidney 
and the cold agglutinins in the serum. 


Comment 


Listeriosis had been previously consid- 
ered to be primarily a disease of animals, 
been reported in species 


having many 


throughout the world. Recently, however, 
the more frequent occurrence of listeriosis 
in man has been emphasized. Acute and 
usually fatal meningoencephalitis was the 
first and has been the commonest syndrome 
described. Occasional patients with septi- 
cemia, conjunctivitis, and subacute bacterial 
endocarditis have been reported.® Several 
writers from Germany and elsewhere 
in the past few years have stressed the role 
of Listeria in causing intrauterine infection 
resulting in fetal or neonatal death (granu 
lomatosis infantiseptica). Postmortem ex 
aminations of the infants usually show 
miliary focal necrosis, especially in the liver, 
and Listeria organisms are easily isolated 
from the meconium, blood, cerebrospinal 
fluid, or brain. Similar observations have 
been described in sheep, cattle, horses, and 
rabbits.!7!* Although little is known of the 
epidemiology — of the 


studies of Gray and co-workers ' demon 


listeriosis, recent 
strated that abortion, stillbirth, and the early 
death of young rabbits could be produced 
by the ocular instillation of Listeria or by 
drinking water contaminated by Listeria. 
It is indeed interesting that many of the 
women with abortions or early infant death 
due to Listeria infections reported from 
Germany drank raw cow or goat milk.* 
Similarly, Hagemann® assumed that ani- 
mals were the source of infection, as all 
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14 of his fetal deaths occurred with women 
living in agricultural areas. Another case 
of fatal meningitis apparently transmitted 
from sheep to man has also been reported."* 

Despite the increasing numbers of cases 
reported and the increased interest in this 
disease and its epidemiology, the relation- 
ship of L. monocytogenes to infectious 
mononucleosis has remained unclear. [arly 
reports stressed the frequency of positive 
’aul-Bunnell tests in association with in- 
creased titers of Listeria 
tempts to produce heterophil antibodies by 
the innoculation of killed L. monocytogenes 
however, have 


antibodies. At 


human volunteers, 
Similarly, the injection of living 
only a 


into 

failed, 
organisms into 
rapidly fatal meningoencephalitis.? 


monkeys caused 


In most of the previous reports of posi- 


tive heterophil antibody tests associated 


with Listeria infections, the 
In the original description 


Paul-Bunnell 
test was used, 
of this test, the tubes were read directly 
after overnight refrigeration. Zarafonetis 
showed earlier! and recently again has 
emphasized that cold agglutinins can be a 
source of false-positive heterophil agglu- 
tinations. The use of the Davidsohn modifi 
cation of incubation at 25 C for two hours 


prior to reading or the method of guinea 


pig-kidney absorption are essential to elimi 


nate this source of error. 

Cold agglutinins to human and sheep cells 
were found in our patient with L.. monocy 
togenes meningitis. The rise and decline of 
the titers of the cold agglutinins tended to 
parallel the fluctuations of the Listeria ag 
glutinins. Injection of killed Listeria or- 
ganisms into rabbits produced significant 
titers of cold agglutinins as well as Listeria 
agglutinins. In addition, these rabbits were 
protected from a lethal dose of living Lis 
teria organisms. Absorption studies of the 
patient’s serum with high titers of both 
agglutinins showed an immunological rela- 
tionship of the two agglutinins. These 
observations suggest that both cold aggluti 
nins and Listeria agglutinins can be pro- 
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duced in man and rabbits by the common 
strain of L. monocytogenes. 

The high titer of cold agglutinins in our 
patient produced significant titers of “‘het- 
using the original 
view of the 


erophil antibodies,” 
Paul-Bunnell procedure. In 
foregoing, previous reports of the presence 
of “heterophil antibodies” in either proved 
Listeria infections or in presumed infec- 
mononucleosis guardedly 
It is interesting to note that 
one of the first patients reported by 
Bunnell '® to illustrate the of the 
heterophil antibody test in infectious mono- 
nucleosis had “diphtheroid-like organisms” 
isolated from a blood culture. 


tious must be 


interpreted. 


value 


The nonspecificity of cold agglutinins has 
been stressed in the past.'7 They have been 
found in low titers in patients with numer- 
ous diseases. High titers of cold agglutinins 
were first seen frequently in trypanosomia- 
sis. Later, Peterson, Ham, and Finland ' 
and others emphasized their occurrence in 
primary atypical pneumonia. The association 
of cold agglutinins with acquired hemolytic 
anemias was noted by Dameshek.'® Also of 
interest are the extremely high titers that 
have been reported with peripheral vascular 
(1:80 or less) of 
cold agglutinins have been observed in hos- 
acute and 


disorders.*° Low. titers 


pital patients with numerous 
chronic conditions, including the common 
cold, bacterial infections, drug reactions, 
and leukemias.’? The origin and significance 
of cold agglutinins are not well understood. 
It has been shown that the cold agglutinin 
is a globulin that moves with the y-fraction 
by serum electrophoresis.24 Rous and Rob 
ertson ** produced cold agglutinins in rab 
bits by the injection of repeated small blood 
transfusions. Marienberg ** innoculated rats, 
rabbits, and guinea pigs with trypanosomes 
and later demonstrated cold agglutinins in 
their sera. Removal of the spleen resulted 
in decreased levels of cold agglutinins and 
in increased numbers of the trypanosomes. 
Thus, the author believed that the reticu 
loendothelial system played a significant role 
in the formation of cold agglutinins in re 
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sponse to infections. The most tenable con- 
cept at this time would seem to be that cold 
agglutinins represent a type of immunolo- 
gical response to various antigens. 

Although our patient apparently had an 
acute infection (meningitis) caused by L. 
monocytogenes, several unusual features are 
worthy of note. The prominent and persist 
ent lymphocytosis which he demonstrated 
has rarely been described in man. (The 
of Lis 


teria is derived from its ability to produce 


descriptive term, “monocytogenes,” 


a definite monocytosis in certain animals, 
especially the rabbit.) In addition, our pa- 
tient had a significant titer of Listeria ag- 
glutinins for many months. During this 
time he had two nonspecific illnesses char 
acterized by weakness, anorexia, and vague 
abdominal and chest pains. These possible 
relapses were associated with very high tit 
ers of cold agglutinins. Repeated blood, 
spinal fluid, and bone marrow cultures were 
negative, and no other definite evidence of 
any infection could be found. 

Cases of chronic Listeria infections have 
been described infrequently. Schultz et al.,?4 
in one of the first reports of a Listeria 
meningitis in man, described a patient with 
neurological and mental disturbances per 
sisting for many months with gradual im- 
provement and recovery. In this patient 
cultures of the spinal fluid revealed L. mon- 
ocytogenes to be present for four months. 
Several Russian workers ?° have also de 
scribed three patients with psychoses fol 
lowing L. monocytogenes infections. These 
patients had protracted fever, general weak 
ness, irritability, insomnia, headaches, and 
other vague pains, as well as paranoid, hal- 
lucinatory, and depressive reactions — that 
persisted for over two years. Vortero and 
DeSpirito reported a recurrent episode 
of Listeria meningitis several weeks after 
brief antibiotic therapy. These reports and 
the course of our patient suggest that the 
acute meningoencephaiitis due to L. mon- 
ocytogenes may occasionally be followed 


by a subacute or chronic state. 
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Summary 


A patient with meningitis due to Listeria 
monocytogenes is reported. Significantly 
elevated titers of cold agglutinins as well as 
Listeria agglutinins were demonstrated in 
his serum. The cold agglutinins easily pro 
duced false positive heterophilantibody tests 
when the original method of Paul-Bunnell 
The 


incubating the tubes for two hours at room 


used. Davidsohn modification of 
temperature before reading resulted in nega 
tive heterophil-antibody tests. The injection 
of heat-killed Listeria organisms into rab 
bits produced elevated titers of cold agglu 
tinins. Absorption of this patent’s serum, 
which contained high titers of both agglu 
tinins, by either cold erythrocytes or Lis 
teria organisms resulted in marked decrease 
of the other antibody. These serological 
studies suggest that 1. monocytogenes can 
produce in man and rabbits high titers of 
cold agglutinins which are immunologically 
related to the Listeria agglutinins elicited. 
The cold agglutinins may then cause false 
if the 


original Paul-Bunnell method is used. This 


positive heterophil-antibody tests 


observation may explain the difficulty in dif- 
ferentiating infectious mononucleosis from 
listeriosis in the past. The possibility of 
chronic listeriosis 1s discussed. 

and Dr. Mark H 


Dr. Hyman J. Zimmerman 


Lepper gave advice and assistance 


Veterans Administration West Side Hospital, 
820 S. Damen Ave. (12) 
REFERENCES 


1. Zarafonetis, C. J. D.; Oster, H. L., and 
Colville, V. F.: Cold Sheep 
Erythrocytes as a Factor in False-Positive Hetero 


Lab. & Chin. .Med 


Agglutination of 


phile Agglutination Tests, J. 
41 :906-912, 1953 
2. Girard, K. F 
teria Monocytogenes as a Cause of 
Man and Animals, and Its Relation to Infectious 
Mononucleosis from Etiological and Immunological 
Aspect, Am. J. M. Se. 221 :343-352, 1951 
3. Julianelle, L. A., and Pons, C. A 
Listerella Monocytogenes, 
& Med. 40:362-363, 1939 


_ and Murray, Ek. G. D.: Lis 
Disease in 


Identifi 
cation of Proc. 


Biol 


Exper 


pee 
af 


A. 


4. Murray, E. G. D.: A Characterization of 
Listeriosis in Man and Other 
M. A. J. 72:99-103, 1955. 

5. Hoeprich, P. D., and Chernoff, H. M.: 
Subacute Bacterial Endocarditis Due to Listeria 
Monocytogenes, Am. J. Med. 19 :488-494, 1955 

6. Potel, J.: Zur Granulomatosis infantiseptica, 
Zentralbl Bakt. (Abt. 1) 158 :329-332, 1952 

7. Seeliger, H.: Diskussion zum Thema Granu 
lomatosis Infantiseptica, Zentral Bakt. 158 :331-332, 
1952 

8. Seeliger, H., and 
Listeriose und ihre Erreger (List. monocytogenes ), 
Ztschr. Hyg. 136:335-378, 1953 

9. Hagemann, U., and Simon, H 
Fruhgeburt durch 
infektion, Geburtsh. 
1953, 

10 Johnston, W. HL; 
M. H., and Roy, T. E.: 
born Due to Listeria Monocytogenes, Canad. M 
A. J. 73:402-405, 1955. 

11. Stockton, J. J.; Neu, L.; 
and Gray, M. L.: The 
Monocytogenes with Abortion; Review of Litera 
ture and Report of a Bovine Case, |. Am. Vet 
M. A. 124:102-105, 1954 

12. Smith, R. E.; Reynolds, I. M., 
RK. A.: Listeria Monocytogenes and Abortion in a 
Cow, J. Am. Vet. M. A. 126:106-110, 1955 

13. Gray, M. L.; Singh, C., and Thorp, F., Jr 
Abortion, Stillbirth, Death of Young in 
Rabbits by Listeria Monocytogenes: J. Ocular 
Instillation, Proc. Soc. Exper. Biol. & Med. 89: 
163-169, 1955; II. Oral Exposure, Proc. So 
exper. Biol. & Med. 89:169-175, 1955 

14. Odegaard, B.; Grelland, R., and Henriksen, 
mitted from Sheep, 
231-238, 1952. 

15. Zarafonetis, C. |. D., and Colville, V. F 
On the Forssman-like Behavior of Cold Hemag 


Animals, Canad 


Linzenmeier, G Die 


Fruchttod 
diaplacentare Listerien 
13 1089-1095, 


oder 
Frauenh 


Morton, S. A.; Wong, 
Septicemia of the New 


Carpenter, W. S., 


Association of Listeria 


and Bennett, 


Early 


Case of Listeria-Infection in Man, Trans- 
Acta 


med. scandinav. 142 


A. ARCHIVES OF INTERNAL MEDICINE 
glutinins from Sheep Erythrocytes, Am. J. M 
Sc. 228 :461-464, 1954. 

16. Bunnell, W. W.: A 
Infectious Mononucleosis, Am 
353, 1933. 

17. Favour, C. B.: Autohemagglutinins—‘‘Cold 
Agglutinins,” |. Clin. Invest. 23 :891-897, 1944. 

18. Peterson, O. L.; 
M Cold 
Primary 
1943. 

19. Dameshek, W.: 
Acute 
Sulfonamide Medication and Infection, | 
123 :77-80, 1943 

20. Rervik, K.: 
Cold 
port, Acta med 

21. Stats, D.; Perlman, FE 
and Goodkind, R.: 
Nitrogen Determinations of a Cold Hemagglutinin, 
Proc. Soc. Exper. Biol. & Med. 53:188-190, 1943 

22. Rous, P., and Robertson, A. H.: Free Anti- 


gens and Antibodies Circulating Together in Large 


Diagnostic Test for 
J. M. Se. 186 :364- 


Ham, T. H., and Finland, 
(Autohemagglutinins) in 
97 :167, 


Agglutinins 
Atypical Pneumonia, Science 
Cold 
Reactions, in 


Hemagglutinins in 
A SSC ciation W ith 


A.M.A 


Hemolytic 


The Syndrome of High-Titre 
Survey and Case Re 
148 :299-308, 1954 

Bullowa, J. G. M., 


Antibody 


Haemagylutination : 
seandinav 


Electrophoresis and 


Amounts (Hemagglutinin and Agglutinogen in the 
Blood of Transfused Rabbits), J Med 
27 :509-517, 1918 

23 Marienberg, G.: Kalte-Agglutinine — bei 
Trypanosomiasis und Malaria, Ztschr. Tropenmed. 


Exper 


u. Parasitol. 3:33 41, 1951 
24. Schultz, E. W.; 
A. T., Jjr., and Gebhardt, L. P.: 
Observations on a Case of Meningo-Encephalitis, 


Terry, M. C.; 


Brice, 
Bacteriological 
Proc. Soc. Exp. & Biol. Med. 31:1021-1023, 1934 

25. Timofeyeva, A. N.; Shkurko, E. D., and 
Udaltsova, M. S.: On Listeria Psychosis, Zhur 
nevropat. 1 psikliat. 53:625-631, 1953; abstracted, 
Excerpta Med. VI (Pt. IL) 8:848, 1954 

26. Portero, A., and DeSpirito, A.: 
Clin Child 


Listerella 


Proc. Hosp 10°56 69, 


Meningitis, 
1954 


mM 
= 

A 
580 


Report of Seven Cases 


JOSEPH T. MELTON, M.D., and BRUCE LOGUE, M.D., Emory University, Ga. 


Staphylococcic endocarditis is a difficult 
The 


penicillin-resistant 


and frustrating therapeutic problem. 
increasing number of 
strains,'* the development of resistance 
during the course of therapy, and the ful 
minating and destructive nature of many 
staphylococcic infections combine to present 
the physician with an enormously difficult 
problem in clinical therapeutics. 

While at one time the Staphylococcus was 
responsible for only 9.59 of all cases of 
bacterial endocarditis,” Dowling feels that 
the staphylococcic is now second in fre 
quency only to the streptococcic type. 

Results of treatment have not been en 
In 1948, Guest and Harrison 7 


were able to find but 12 instances of success 


couraging. 


ful treatment of endocarditis due to Staphy 
lococcus. Levinson, in 1950, reported 18 
patients, with a mortality rate of 669% .! 
Dowling,” in 1952, reported 25 cases treated 
by penicillin, with a recovery rate of 52%, 
Fisher et al.® reported bacteriologic cure of 
7 of 13 cases, or 54% survival. 

The type and amount of antibiotics used 
by reporting physicians has varied widely. 
Cures have been reported on amounts of 
penicillin ranging from 10,000 units every 
to the 24,000,000 units daily 
In addition, other 


two hours 

suggested by Dowling.” 
combination 
10,11 


antibiotics used alone and in 
have been reported to effect cures. 

It is the purpose of this paper to report 
seven patients with staphylococcal endocar 
ditis seen at Emory University Hospital on 


the cardiology service since 1951, in whom 
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there were six cures, and further to outline 
a plan of therapy which we have found use 
ful. 


Report of Cases 


Case | \ with a known 


murmur for five 


woman, aged 31, 


heart years, was admitted with 


a history of fever of four days’ duration, Six 


bloc ul 


aureus, coagulase-positive 


cultures grew hemolytic Staphylococcus 


Sensitivity studies were 
reported as in Table 1 


1—Results of Sensitwity Studies n Case 1 


Grew in Inhibited in 


10 units /ee. 
12.5 y/ee. 25 y/ce. 


Penicillin 
Streptomycin 
Chlortetracycline Control only 
Oxytetracycline Control only 
Chloramphenicol! 3.1 y/ce. 
Polymyxin 50 y/ce. 
Bacitracin Control only 


6.2 y/ee. 


Studies from another laboratory were reported as 
showing growth in penicillin, 0.1 unit/ee. and in 


hibition in 0.5 unit/ec. Repeated studies this 


laboratory did not confirm this report 


The significant physical findings were a Grade 


2 systolic murmur at the apex, a palpable tender 


spleen, and petechiae in the conjunctivae and over 
the anterior chest 


Therapy was begun with chlortetracycline 


(Aureomycin), 250 mg. every six hours by mouth, 
while awaiting the results of sensitivity studies 
The fever persisted, and on the fifth day chlortet 
racycline was discontinued and penicillin was be 
gun in a dose of 90,000,000 units daily 


lion units was given by constant intravenous drip 


Sixty mil 


plastic catheter, with 
units diluted in 100 


into the 


through an indwelling 


booster doses of ten million 
tube every 
Fifteen 
given intra 
Strepto 
intramuscularly, was 


cc. of isotonic saline given 


eight hours over a period of 31 days 


thousand units of bacitracin was 
muscularly every six hours for 11 days 
mycin, in a dose of 1 gm 
given every 12 hours during the last three weeks 
of therapy 

Fever due to drug sensitivity and to phlebitis 
course of 


occurred during the therapy, but re- 
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covery was complete and otherwise uneventful 
She has remained well in a follow-up period of 
approximately four years. 

Case 2.-A youth, aged 17, had congenital heart 
disease which was determined by catheterization 
studies to be pulmonic stenosis and interventricular 
septal defect. He developed evidence of bacterial 
endocarditis in December? 1951, and was treated 
in another hospital with 8,000,000 units of penicil- 
lin daily for eight weeks without benefit. He was 
admitted to Emory University Hospital May 29, 
1952, where blood cultures were repeatedly posi 
tive for hemolytic Staphylococcus aureus, coagu 
The studies are shown 


lase-negative. sensitivity 


in Table 2. 


TABLE 2.—Results of Sensitivity Studies in Case 2 


Grew in Inhibited in 
20u/ec. 
Control only 
Control only 
25 y/ce. 
0.75 y/ee. 
4.12 y/ce. 
0.1 unit /ee 


Penicillin 
Oxytetracycline 
Chlortetracycline 
Streptomycin 
Chloramphenicol 
Polymyxin 
Bacitracin 


50 ¥/ee. 

15 y/ee. 
6.25 y/ee 
0.2 units/ce 


The findings were an en 
larged heart with systolic 
cordium, Grade 4 


thrill maximal at the second and third left inter 


significant physical 
propulsion of the pre 
murmur and 


a harsh systolic 


costal space, and splenomegaly extending 4 em 
heneath the costal margin 

Therapy with 60,000,000 units of penicillin daily 
by the intravenous route and 2 gm, of streptomy 
cin’ was ineffective, and blood cultures were still 
, 1500 
intramuscularly every six hours for 12 days, and 


orally 


positive after one week. Bacitracin units 


oxytetracyeline (Terramycin), 500) mg 
every six hours, caused a disappearance of fever, 
and the blood cultures became sterile 

He was discharged on therapy with oxytetracy 


Within 


24 hours of discontinuing the drug, chills, fever, 


cline, which was continued for one week 


and positive blood cultures recurred 

He was readmitted and treated with 120,000,000 
penicillin daily, plus probenecid (Bene 


units of 
mid), 0.5 gm 
streptomycin daily for 28 days 

During the last 17 days he also received eryth 
hours. He 


four times a day, and gm. of 


romycin, 600 mg. orally every six 
again relapsed, with positive blood cultures after 
three weeks, and on therapy with oxytetracycline, 
2 gm 
three days 

He was discharged on therapy of 250 mg. of 
(Gan 


by intravenous drip, became fever-free in 


oxytetracycline and 1 gm. of sulfisoxazole 
trisin) 


this therapy at home for five months 


four times a day. He was continued on 
After omis 
sion of these drugs he remained asymptomatic, and 
blood cultures taken at intervals of two and three 
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able to 
over a 


sterile. He has been 
has remained well 


months remained 

work 

follow-up period of four years. 
Comment,-The duration of the staphylo- 


coceal endocarditis was approximately one 


regularly and 


year, and a cure could not be obtained in 
spite of massive chemotherapy with peni- 
cillin and multiple antibiotics. He was finally 
discharged on suppressive therapy with the 
hope that more effective antibiotics might be 
developed. It was surprising to find that a 
cure followed six months of such therapy. 
This suggests that host resistance may at 
times be a decisive factor in obtaining a 
cure when long-term suppressive therapy is 
utilized. 

Case 3.—A man, aged 63, had been known to 
have a valvular heart disease since 1920. Three 
months prior to his admission on July 17, 1953, 
he began to have chills and fever, which subsided 
as long as he was given chlortetracycline. After 
blood cultures grew hemolytic 


admission, eiglit 


Staphylococcus aureus, coagulase-positive, and the 
TABLE 3.—Results of Sensitivity Studies in Case 
Before Therapy 

Grew in Inhibited tn 


0.5 units/ee. 
12.5 y/cec. 


0.1 units/ee, 
6.2 y/cc. 


Penicillin 
Streptomycin 
Chiortetracycline Control only 
Oxytetracycline Control only 
Chloramphenicol! 3.1 y/ee. 
Carbomyein Control only 


6.2 y/ce. 


sensitivities were reported as in Table 3. 
Physical examination showed a Grade 3 systolic 

murmur at the apex and a few scattered petechiae 

over the feet 

Therapy was with 82,000,000 units of 

penicillin by intravenous drip and 1 gm. of strep- 

Penicillin was dis- 


begun 


tomycin intramuscularly daily. 
continued for a brief period because of urticaria 
oxytetracycline, 
and carbomycin (Magnamycin) was_ ineffective 
Penicillin was resumed in a dosage of 160,000,000 
units daily, and in spite of a blood level of more 


Therapy with chlortetracycline, 


than 2000 units per cubic centimeter, positive blood 
cultures could be still obtained. Sensitivity studies 
on this organism were as shown in Table 4 
Results of Sensitivity Studies m Case 
After Therapy 


TABLE 4 


Grew in Inhibited in 
Penicillin 0.1 units/ce. 0.5 units/ce. 

Streptomycin 12.5 y/ee. 
Chlortetracycline 7 1.5 y/ee. 
Chloramphenicol! 1.5 y/ec. 
Oxytetracycline 3.1 y/ec. 


Carbomyein Control only 
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Erythromycin, 500 mg. every six hours for 13 
days, was without effect. Bacitracin, 20,000 units 
intramuscularly every six hours, was begun three 
days before death. In spite of all therapy, his 
condition deteriorated, and he died after 58 days 
in the hospital and approximately 5 months after 
onset of the illness. 

Autopsy showed bacterial endocarditis of the 
mitral valve, from which hemolytic Staphylococcus 
aureus, coagulase-positive, was cultured. There 
was not the expected massive destruction of the 
heart valves, which appeared normal except for 
two small vegetations 

Comment.—-In spite of two reports of in 
vitro sensitivity to penicillin, the organism 
in vivo was quite resistant, and it was re- 
markable that positive cultures could be 
obtained when the blood level of penicillin 
was more than 2000 units per cubic centi 
meter. This demonstrates the wide discrep- 
ancy between test-tube and 
what may actually occur in the living subject. 


observations 


Case 4.—A youth, aged 19, had a Blalock op 
eration for tetralogy of Fallot three years be- 
fore admission on Sept. 29, 1953. He had had 
evidence of endocarditis for about five months 


Blood cultures were positive for hemolytic Staphy 


lococcus coagulase-negative. Sensitivity 


studies were reported as shown in Table 5 


aureus, 


TABLE 5.—Results of Sensitivity Studies in Case 4 


Grew in Inhibited in 
Penicillin 0.02 units/ee. 0.03 units/ce. 
Streptomycin Control only 
Chlortetracycline Control only 
Oxytetracycline Control only 
Chloramphenicol 0.7 y/ce. 


The significant physical findings were moderate 


cardiac enlargement and a machinery murmur 
over the left upper chest, marked splenomegaly, 
and the physical characteristics of Marfan’s syn 
drome 

He was given 50,000,000 units of penicillin by 
continuous intravenous drip plus 2 gm. of strepto 
mycin and 2 gm. of probenecid daily. Treatment 
was continued for four weeks with complete re 
covery. He has remained well in a follow-up of 
one-half 


Endocarditis had been present 


two and 
Comment. 


years 


for five months. 
sensitive, and the response to treatment was 


The organism was quite 
prompt and complete. In view of our pre- 
vious experience with apparently sensitive 
bacteria, we were unwilling to hazard treat 


ment with smaller doses. 
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\ boy, aged 2 years, had congenital 
heart thought to be an interventricular 
septal defect. He was admitted to Emory Uni- 
versity Hospital on Nov. 2, 1953, after developing 
fever, malaise, nausea, and vomiting five days 
previously. Five blood cultures grew hemolytic 
Staphylococcus The 
sensitivity studies shown in 
Table 6 


Case 5.* 


disease, 


aureus, coagulase-positive 


were reported as 


TABLE 6.—Results of Sensitivity Studies mn Case 5 


Grew in Inhibited in 
Penicillin 1 unit/ee 5 units/ee 
Streptomycin 8.2 y/ee. 12.5 y/ee 
Chlortetracycline Control only 


Oxytetracycline Control only 


Chloramphenicol! 1.5 y/ee. 3.1 y/ee. 
Carbomycin Control only 
Polymyxin 50 ¥/ee. 
Bacitracin Control only 
Erythromycin Control only 
Neomyein Control only 
Physical examination revealed one fresh pete 


chia in the buccal mucosa and a normal-sized heart 
with a Grade 3 systolic murmur which was loudest 
in the third and fourth left 
parasternally. The spleen was enlarged and tender. 

Therapy was initiated with 60,000,000 units of 
penicillin and 0.25 gm. of streptomycin daily. After 
and the 
Erythromycin, 


intercostal spaces, 


five days, penicillin was discontinued, 


blood cultures were again positive 
300 me 


Oxytetracycline then was substituted for strepto 


daily, and streptomycin were ineffective 
mycin, and on this regimen the fever decreased. 
This 


when 


combination was continued for nine days, 


diarrhea forced the discontinuance of oral 


medication. Erythromycin was administered by 


means of a constant intravenous infusion through 


a plastic catheter in a dose of 2 gm. daily with 
booster doses of 250 mg. intramuscularly twice 
daily The temperature decreased to levels of 
99-102 FF. Philebitis at the cut-down site was severe 
and proved to be the cause of persisting fever. 
After 12 days, erythromycin and oxytetracyeline 
were resumed orally and the infusions discon- 
tinued. The low-grade fever subsided entirely, 


and therapy was continued for three more weeks 
The 


patient has remained asymptomatic in a tollow-up 


in the hospital and for one month at home 


of two and one-half years 

Comment.-Therapy with massive doses 
of penicillin did not control the infection; 
however, the combination of erythromycin 
and oxytetracycline intravenously and later 
orally in addition to streptomycin produced 
a bacteriologic cure. The confusion of fever 

* Reported with permission of the Editor of the 
New England Journal of Medicine 


| 
Ma 
: 


A, 


due to phlebitis with persistent infection is 
well illustrated. 

Case 6—A woman, aged 22, with known con 
genital heart defect, probably Eisenmenger’s com 
30, 


Three 


plex, was admitted to another hospital Aug 
1954, with a history of fever and chills 
blood cultures were positive for Staphylococcus 
aureus, coagulase-negative. Sensitivity studies on 
this organism were done at another laboratory and 
were reported as shown in Table 7 


Tasre 7.—Results of Sensitivity Studies in Case 6 


Good Inhibition Fair Inhibition Minial Inhibition 
60 7 Cxytetracycline 60 y chloramphenicol 


60 7 chlortetracycline 20 units bacitracin 


10 units penicillin 
30 7 polymyxin 


Treatment with 1,800,000 units of penicillin daily 
plus 400 mg. of erythromycin and 1 gm. of strepto 
mycin daily was ineffectual, and patient was trans 
Blood taken 
admission showed no growth 


ferred to this hospital cultures on 

Pertinent physical findings included clubbing of 
the the heds 
was a systolic propulsion of the lower sternum, a 


loud 


fingers and cyanosis of nail There 


snapping pulmonary second sound, and a 


Grade 3 systolic murmur at the apex 
Therapy consisted of 80,000,000 units of penicil 
lin daily, given in a continuous intravenous drip 


through a plastic catheter, 2 gm. of erythromycin 
added to the infusions, 1 gm. of streptomycin twice 
of probenecid 


daily intramuscularly, and 0.5 gm 


four times daily. After two weeks the injectable 
erythromycin was discontinued because of irrita 
tion of the veins, and the drug was begun orally 
four times daily 


28 day 


in a dosage of 0.5 gm 


Therapy was continued for Recovery 


was complete and uneventful in a follow-up of 
two and one-halt 


Comment 


years 
Subsequent catheterization 


studies showed findings compatible with 


Kisenmenger’s complex, 
A 
matic heart disease developed symptoms of endo 
to his to 


Case 7 man, aged 58, with known rheu 


carditis two months prior admission 


TABLE 9 


Lesion 


R.H.D. 
1.V. septal; 
pul, sten. 


‘Tetralogy; 
Blalock opr. 
1.V. septal 
defect 
Eisenmenger 
complex 
R.H.D 


M 


90,000,000 units penicillin, 2 gm. streptomycin 

120,000,000 units penicillin, 2 gm. streptomycin; discharged on 2 gm. 
oxytetracycline, 2 gm. sulfisoxazole for 4 mo. 

82,000,000-160,000,000 units penicillin, 1 gm. streptomycin; chlorte- 
tracycline, carbomycin, bacitracin, 3 days 

50,000,000 units penicillin, 1 gm. streptomycin 


30,000,000-60,000,000 units penicillin, 1 gm. streptomycin, erythro- 
mycin, oxytetracycline 
80,000,000 units penicillin, 2 gm. streptomycin, 2 gm, erythromycin 


12,000,000 units procaine penicillin, 2 gm. streptomycin 
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Three blood 
coagulase- 


another hospital on Sept. 10, 1954. 
grew Staphylococcus albus, 
The sensitivity studies were reported 
as shown in Table 8 

He was treated at home with 12,000,000 units 
of procaine penicillin intramuscularly and 2 gm. 


cultures 
negative 


TABLE 8.—Results of Sensitivity Studies in Case 7 


Inhibited in 
6.2 units/ce. 


3.0 y/ce. 
12.5 


Grew in 


3.1 units/ce. 
1.5 +/ee. 
6.2 y/ce. 


Penicillin 
Erythromycin 
Chiortetracycline 


of 
weeks. 
On the day of admission to this hospital the 


streptomycin intramuscularly daily for six 


patient had an acute syncopal episode with gen- 
eralized convulsions and cyanosis. On regaining 


he 
and speech was slurred. All manifestations cleared 


consciousness was incoherent and irrational, 
within two or three hours, 

Physical findings on admission included a nega- 
tive neurologic survey, moderate cardiac enlarge- 
ment, diastolic gallop rhythm, and the murmurs 
of aortic insufficiency, mitral stenosis, and mitral 
insufficiency 

In the hospital, antibiotics were withheld, and 
the temperature remained normal. Four blood cul- 
tures were sterile, and the patient was discharged 
asymptomatic. He has remained well on reexami- 
nation one year later 

Comment._-Although the 


successful, it is hazardous to use long-acting 


therapy was 


penicillin in the treatment of staphylococcal 


infections, and the total dose would ordi- 
narily be considered dangerously small. 

The embolus occurring after six weeks of 
successful therapy demonstrates that such an 
episode does not necessarily indicate that a 
cure is not being obtained. 


Suggested Plan for Management 
The of 


endocarditis have been adequately presented 


signs and symptoms bacterial 


Results of Therapy of Staphylococcal Endocarditis 


Therapy Duration Result 


Cured 
Cured 


Died 


37 days 
8 mo. 
2 mo. 
4 wk. Cured 
10 wk. Cured 
5 wk. Cured 


6 wk. Cured 
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4 
4 
Yr. 
1 31 
a 2 17 
3 63 
4 19 
a 2 
Bes 6 22 
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worth reemphasizing, 
however, that early diagnosis is essential 
and that endocarditis must be suspected in 


fever or 


elsewhere.’* is 


every instance of unexplained 
anemia, even though no heart murmur is 
present. Undue delay in initiating therapy 
may lead to valvular destruction, valve ring 
abscesses, focal myocarditis, mycotic aneu- 
rysms, and glomerulonephritis and negate 
Blood 
cultures must always be obtained prior to 
Several cul- 


all subsequent therapeutic measures. 


institution of chemotherapy. 
tures daily over a period of three days suffice 
in the usual case. Determination of sensi- 
tivity serves a useful purpose, but limitations 
of such tests should be kept in mind. Occa- 
sionally, therapy must be instituted in spite 
of negative blood cultures. 

Fortunately, staphylococci’ grow readily, 
and positive cultures may be obtained earlier 
and with greater frequency than with other 
resistant bacteria, such as enterococci. 

One must view every Staphylococcus as 
being highly resistant, even though in vitro 
tests may show an apparently sensitive or 
ganism. In other cases, in vitro tests may 
indicate resistance, but in vivo the response to 
therapy may be good. In view of this fact, 
it would seem desirable to use multiple anti- 
biotics of the type. Therapy 
should not be initiated with the tetracycline 
group of drugs alone, even though sensitivity 


bactericidal 


studies may suggest their use. It is inadvis 
able to use repository penicillin preparations 
in the treatment of staphylococcal infections. 

The treatment of choice in the manage 
ment of staphylococcal endocarditis is peni- 
cillin, even where there has been a history 
of prior sensitivity reactions. Frequently 
the readministration of the drug is not asso- 
ciated with sensitivity reactions, or if present 
they may be mild and can be controlled by 
antihistamines. It would appear unwise to 
use corticotropin (ACTH) or cortisone over 
any period of time in the treatment of endo- 
carditis. It is unwise to make unnecessary 
changes in therapy, and one should allow 
ample time for any given treatment sched- 


ule to be tested. In evaluating evidence of 
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persistent infection, such as fever, one 
should keep in mind the importance of 
emboli, drug sensitivity, and phlebitis at the 
cut-down site as a cause of recurrent or 
persistent fever. 

In patients in whom the presumptive or 
proved diagnosis of staphylococcal endocar 
ditis is made, the initial therapy should con- 
sist of penicillin in massive doses given in a 
continuous intravenous drip through a cut 
down, with booster doses at regular intervals 
given through the infusion tubing. Heparin 
may be added to the reduce 


thrombophlebitis at the cutdown site. The 


infusion to 


initial amount of penicillin should be at least 
50,000,000 units by constant intravenous 
drip, with booster doses of 1,000,000 units 
every six hours. In addition, erythromycin, 
500 mg. orally four times daily; strepto 
miyein, 1-2 gm. intramuscularly daily, and 
probenecid, 0.5 gm. orally four times daily, 
should be given, 

If there is no response on this regimen 
within three days’ time, the dose of penicillin 
should be doubled and treatment continued 
for four more days. 

If penicillin, erythromycin, streptomycin, 
ind probenecid do not produce a_ clinical 
response in seven days’ time, combinations 
of antibiotics, using bacitracin, chloramphen- 
icol, neomycin, oxytetracyeline, or chlor- 
tetracycline, should be used in addition to 
penicillin. The successful regimen should 
he continued for five to six weeks. In ocea- 
sional cases where infection is suppressed 
but not eradicated, long-term treatment with 
oral broad-spectrum antibiotics 1s indicated. 


Summary 
Cures were obtained in six out of seven 
cases of endocarditis due to staphylococcal 
infection (Table 9). Therapy is discussed, 
and a suggested plan of treatment is out- 
lined. The importance of massive doses of 
penicillin alone or in combination with other 


drugs is stressed. 


Addendum 


Two additional patients have 
cured, using 40,000,000 units of penicillin 


been 
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: 


plus 2 gm. of streptomycin for four weeks 
in one instance and 22,000,000 units plus 
2 gm. of streptomycin daily for three 


weeks in another instance. 


Emory University Clinic, Department of In- 


ternal Medicine, P. O. Box 459 (Dr. Logue) 
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ROSE PAYNE, Ph.D., San Francisco 


Introduction 


The discovery of autoantibodies for eryth- 
rocytes in acquired hemolytic anemia 
(AHA)* and for platelets in idiopathic 

* The following abbreviations will be employed 
throughout this paper: PVP, polyvinylpyrrolidone ; 
ITP, idiopathic thrombocytopenic purpura; DLE, 
disseminated lupus erythematosus; PMN, poly- 
morphonuclear leukocyte; TEPA, triethylene 
phosphoramide; PTC, plasma _ thromboplastin 
component deficiency ; PNH, paroxysmal nocturnal 
hemoglobinuria; AHA, acquired hemolytic anemia. 
thrombocytopenic purpura (ITP) led to a 
search for antibodies for leukocytes in leu- 
kopenic persons. The observation by 
Moeschlin and Wagner in 19521? of the 
presence of a leukoagglutinin in the serum 
of a patient with granulocytopenia follow- 
ing aminopyrine (Pyramidon) administra- 
tion introduced a_ series of publications 
demonstrating agglutinins for leukocytes in 
human sera and the antigens of leukocytes. 
323 The contributions of these studies were 
(1) the development of relatively simple 
techniques for the detection of leukoagglu- 
tinins, (2) a limited survey of disorders in 
which leukoagglutinins may be found, (3) a 
brief description of the properties of the an- 
tibody, (4) the production of leukopenia by 
passive transfer of the agglutinin, and (5) 
some characterization of the leukocyte anti 
gens. The considerable body of findings 
presented in the publications left a number 
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Leukocyte Agglutinins in Human Sera 


Correlation Between Blood Transfusions and Their Development 


of key questions unanswered and_ raised 
many new problems as well. As yet, a clear 
cut autoactivity of the majority of the leu- 
koagglutinins has not been observed, the 
relation of the agglutinin to leukopenia is 
not consistent, the findings of the agglutinin 
in apparently unrelated disorders has not 
been explained, and the exact role of trans- 
fusions in the development of leukoagglu- 
tinins has not been provided, 

Our observations, while reinforcing the 
growing restraint on interpretation, partially 
confirm the findings of other investigators 
and further extend the knowledge of leuko- 
agglutinins in human sera, Data are pre- 
sented on the incidence of leukoagglutinins 
in a selected number of primarily hema- 
tologic disorders, on the relations of leu- 
kopenia and transfusions to the presence of 
agglutinins, and on some properties of the 
antibody and its inhibitor. 


Methods and Materials 


1. Sera.—A total of 400 sera, 350 from patients 
with varying hematologic disorders and 50 from 
presumably healthy medical students, was examined 
for leukoagglutinins. Employed in the tests were 
either freshly drawn or promptly 
In common with the findings of other observers, 
our that freezing apparently 
did not affect the agglutinin. 


frozen sera. 


experience showed 
All sera were Seitz 
filtered to obtain maximum freedom from small 
particles to which leukocytes might adhere. Unless 
otherwise specified, all sera were heated at 56 C 
for one-half hour to inactivate complement and 
the thermolabile inhibitor of agglutinatoin 

2. Leukocytes.—Except in special instances, all 
leukocytes were obtained from presumably healthy 
donors who gave no history of transfusions. Im- 
mediately after venipuncture, 20 ml. of blood was 
To four parts of 


of 4% 


defibrinated with glass beads. 


defibrinated blood was added one part 
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polyvinylpyrrolidone (PVP).+ This mixture was 
allowed to sediment for approximately one hour 
at 37 C. The exact time varied with individual 
sedimentation rates. The ideal sedimentation period 
yielded a minimum of erythrocytes with a maxi- 
mum of leukocytes in the upper portion of the 
tube. Too long a sedimentation period would re- 
duce the number of leukocytes below the optimum 
for agglutination procedures. Sufficiently high 
numbers of white blood cells should be obtained 
so that the suspension could be diluted with in- 
activated compatible serum to the optimum of 
2500 to 3500 per cubic millimeter, thereby reducing 
the number of erythrocytes proportionally. Leuko- 
cyte suspensions were obtained by first withdraw- 
ing the leukocyte-containing supernatant PVP- 
serum. The leukocytes were and then 
the suspension was diluted to the optimum number 
of leukocytes by the addition of one of two di- 
luents. The diluent employed in early studies was 
the cell-free supernatant obtained by centrifuging 
the remaining PVP-blood mixture. Because of 
the inhibitory action of the PVP-serum mixture, 
inactivated ABO blood-group serum, homologous 
to both donors of leukocytes and test serum, was 
kept in the 
on the 


counted, 


suspensions, 
used only 


substituted. Leukocyte 
refrigerator prior to use, 
day of preparation, 
3. Sedimenting Agent.—PVP 
eg these studies to enhance sedimentation. 
4% PVP solution in isotonic saline was pre- 
pared by warming at 37 C to solution. 
This mixture was approximately at pH 4 and 
was adjusted with 0.1 N NaOH to pH 7.2 before 
reagent could be kept indefi- 


were 


was utilized 


hasten 


sterilization. The 

nitely at 6 C. 
Agglutination 

leukoagglutinins, three 


survey for 
different amounts of test 
were routinely employed. Each of the 
three amounts, 0.15 ml., 0.1 ml, and 0.05 ml. of 
test serum, was mixed with 0.05 ml, of leukocyte 
suspension in a Kahn test tube and incubated for 


Test—In the 


serum 


a minimum of one hour at 37 C. Prolonged incu- 
for more than two hours tended to give 
Leukocytes from homologous 


bation 
false-positive results. 
ABO blood-group donors were mixed with their 
respective group sera to avoid adherence of the 
leukocytes to agglutinated clumps of red cells or 
stroma. After incubation any erythrocytes in the 
mixture were lysed by the addition of 0.1 ml. of 
2% acetic acid. A drop of the settled leukocytes 
was withdrawn from the bottom of the test tube 
for microscopic examination (100). Centrifuga- 
tion of the mixture did not markedly enhance 
agglutination and was not used in this work. In 


+The PVP was donated by the Commercial 
Development Department of General Aniline and 
Film Corporation, 435 Hudson St., New York 14. 
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surveying sera for leukoagglutinins, at least two 
different donors for white cells were used rou- 
tinely. Some of the positive sera were tested with 
many different leukocytes. 

5. Agglutination Titers—Serial doubling dilu- 
tions of test serum were prepared, using inacti- 
vated homologous ABO group serum as diluent. 
Isotonic saline was an unsatisfactery diluent in 
that it induced spontaneous agglutination. To each 
dilution of serum was added 0.05 ml. of leukocyte 
suspension. The mixture was treated as described 
in the technique of the agglutination test. 


Results 


Distribution of Leukoagglutinins in Cer- 
tain Diseases.—The sera from 400 individ- 
ual subjects were examined for the presence 
of agglutinins for white blood cells. In the 
group were 50 presumably healthy medical 
students, while the rest were patients, most 
of whom had some hematologic problem. 
The majority had primary hematologic dis- 
ease, few had secondary blood dis- 
orders, Leukoagglutinins were not found in 
the students. In the selected group with 
disease, 38 of 350 patients, over 10%, were 
found to have leukoagglutinins (Table 1). 
The patients were studied for age incidence, 
sex difference, and blood group, with no 
significant correlation with any of these 
factors. 

The anemias, the leukemias, the idiopathic 
thrombocytopenic purpuras (ITP), and the 
collagen diseases accounted for most of the 
patients with leukoagglutinins. 


and 


An analysis 


Tas_e 1.—Distribution of Leukoagglutinins in 350 
Patients with Hematologic Diseases and 50 
Normal Subjects 


No. 
Patients 
with 
Leuko- 
agglutinins 


Groups of Diseases No. 
Investigated Patients 
Examined 


Anemia........ 

Leukopenia. 

thrombocytopente 
pura 

Miscellaneous purpuras.... 
Polycythemia 

Leukemia. 

L ymphoma 

Myeloma.. 

Malignant “neoplasms... 

Collagen diseases... 

Coagulation disorders 

Miscellaneous. 

Normals........ 


Totals... 
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21 
22 l 
= 15 2 
ag 5 0 
9 0 
77 10 
26 0 
4 0 
22 
3 
7 0 
38 0 
| 400 38 


LEUKOCYTE .« 


TasLe 2.—Distribution of Leukoagglutinins 
in Anemia 


No. 
Patients 
Type of Anemia No. with 
Patients Leuko- 
Examined agglutinins 
Idiopathic AHA (Coombs+)... 15 6 


Chronic hemolytic anemia 
(Coombs —)............-- 

Paroxysmal cold hemoglobinuria. 

Favism....... 

Hypersplenism.. 

Sickle 

Sickle trait 

Mediterranean trait 

Spherocytosis 


PNH 


Aplastic anemia (idiopathie) - - 
Aplastic anemia (drug-induced) 
Hypoplastic anemia 

Anemia of blood loss 

Pernicious anemia_. 

Myelofibrosis. 

Anemia in pregnancy 

Anemia of liver disease 
Pancytopenia_. 

Undiagnosed anemia 


Totals 


| 


of the various kinds of anemia in which 
leukoagglutinins were present is shown in 
Table 2. The occurrence of leukoagglutin- 
ins in the anemia of liver disease, in myelo- 
fibrosis, in refractory anemia in pregnancy, 


and in the blood-loss anemias associated 
with esophageal varices and hiatus hernia 
has not been previously reported. These 


antibodies for leukocytes were not detected 
in the congenital anemias that were exam- 
ined. The in vitro demonstration of leuko- 
agglutinins in the three presumably drug- 
induced aplastic anemias without the addi- 
tion of the inciting agent is of interest. 
These were patients who had recovered. The 
inciting drugs were thought to be chloram- 
phemnicol (Chloromycetin) in Patient 32, 
trimethadione (Tridione) or phenacemide 
(Phenurone) in Patient 196, either 
quinacrine (Atabrine) or cyanide in patient 
335 (Table 4). The etiology in Patient 
147 was unknown, although the patient was 
followed in the hospital for three years. 
She died two and one-half months from 
the time the leukoagglutinin studies were 
first initiated. The white cell agglutinins 
were found in all the forms of leukemia 
(Table 3) except the very few cases of 
stem-cell type. only | 
patient with leukopenia and thrombopenia 


and 


In the total series 


Payne 


AGGLUTININS—TRANSFUSIONS 


out of 22 cases of otherwise unclassified 
leukopenias and 1 case of neuroblastoma of 
22 cases of malignant neoplasms had leuko- 
agglutinins. Over half of the 31 patients 
with collagen had disseminated 
lupus erythematosus (DLE); three of the 
latter had leukoagglutinins. Leukoagglutin- 
ins were absent in this series in the lym- 
phomas, in polycythemia vera, in the mis- 
cellaneous purpuras, and in the coagulation 


diseases 


disorders. 

Relation of Leukopenia and/or Neutro- 
penia to Occurrence of Leukoagglutinins.- 
Leukopenia (total leukocyte 
than 3500 per cubic millimeter and/or neu- 
tropenia (less than 50% PMN) did not 
occur in the patients with leukoagglutinins 
to the extent that would be anticipated from 
8-8,14,16,18,20 


count less 


the experience of other workers. 
Of the 36 patients for whom leukocyte 
counts were available and who possessed 
leukoagglutinins, 23, or 64%, were neither 
leukopenic nor neutropenic at the time of 
testing. One additional patient fluctuated 
from low or slightly depressed leukocyte 
counts to normal during the period when 
leukoagglutinins were found. One other 
patient with a decreased white cell count 
concomitantly received triethylene phosphor- 
amide (TEPA). The of these 
two patients would make a total of 25, ¢ 


69%, who were not consistently leukopenic 


inclusion 


or neutropenic at the time of testing (Table 
4). Examination of the over-all history of 
the patients’ leukocyte counts showed that 
44%, or 16 of 36, were never leukopenic 
nor neutropenic. 


3.—Distribution of Leukoagglutinins 
in Leukemia 
No, 
Patients 
Type of Leukemia No. with 
Patients Leuko- 
Examined = agglutinins 
Acute monocytic 0 4 
Acute lymphocytic 22 2 
Chronic lymphocytic 22 2 
Acute granulocytic _. 2 
Chronic 12 1 
Stem cell 4 0 
Totals 77 1 


= 
0 
1 0 
0 
0 
0 
0 

0 a 
2 
% 
0 
2 
0 
2 
1 

3 

4 
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A. 


In many instances the neutropenia and 
leukopenia were confined to certain of the 
disease entities, e. g., the monocytic and 
lymphocytic leukemias, the aplastic anemias, 
and the myelofibroses. Repeated tests for 
leukoagglutinins in patients with cyclic neu 
tropenia and agranulocytosis were consist- 
ently negative. Leukopenia or neutropenia 
were not characteristic of the majority of 
the other diseases. The patients with leu- 
kemia possessing leukoagglutinins had _ all 
(with one exception) received chemothera- 
peutic agents which during treatment tend 
to reduce the leukocyte count. This treat 
ment of itself did not appear to be responsi 
ble for the development of leukoagglutinins, 
for 24 patients whose leukocyte count was 
depressed from drug treatment at the time 
of testing did not have leukoagglutinins 
in their sera. In this drug-treated group, 
the patients without leukoagglutinins who 
were leukopenic had had few if any trans- 
fusions. The highest number of transfu 
sions in this latter group was 11. 


Relation of Transfusions to 
Leukoagglutinins 


A, Numbers of Transfusions in Patients 
with Leukoagglutinins—The occurrence of 
multiple transfusions in almost all patients 
in whom leukoagglutinins were found has 
been even a more striking phenomenon in 
our findings than in those of other investi- 
Ty the literature, there are 
very few reports of these agglutinins in the 
absence of 

In the 38 patients reported in Table 4, 
the number of transfusions prior to testing 


Taste 5.—Number of Transfusions in Patients Tested for Leukoagglutinins 


Hematologic Series 


No. Patients 
Without 
Agglutinins 


Patients 
with 
Agglutinins 


No No. 
Transfusions 
80 
5s 
22 


21 


31-50 
More than 50 


Total 
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for leukoagglutinins ranged from 0-150. 
The majority, 90%, had had transfusions ; 
only four patients gave no history of trans- 
fusions. of the 
transfusions per patient demonstrated that 
the fewest were among the patients with 
anemias and with disseminated lupus ery- 
thematosus (DLE). A greater number of 
transfusions was found in paroxysmal noc- 
turnal hemoglobinuria (PNH) and_ the 
leukemias. The largest number of trans- 
fusions occurred in the aplastic anemias. 
Exceptions or overlapping of these rough 
groupings were common. 

Should one assume that transfusions are 
the stimulation responsible for the develop- 


Examination number of 


ment of leukoagglutinins, it must be noted 
that not all patients who have received 
multiple transfusions produce these agglu- 
tinins. While the number of transfusions 
appeared to be a determining factor, they 
were not the sole factor. Table 5 displays 
for two series of patients the number with 
and without leukoagglutinins classified by 
the number of blood transfusions received 
prior to the first test. In this Table, the 
patients were divided into two groups, which 
were designated “hematologic” and “non- 
hematologic.” “Hematologic” included all 
those in whom the primary tissue involved 
in the disease process appeared to be the 
blood or the blood-forming tissue, e. g., 
leukemia, ITP, multiple myeloma, and 
AHA. “Nonhematologic” 
patients who may or may not have had a 


included all other 


secondary hematologic problem but in whom 
the primary disorder was not the blood or 
the blood-forming tissue, e. g., esophageal 


Nonhematologie Series 

Patients No. Patients 
with Without 

Agglutinins Agglutinins 


No. No. 
Transfusions 


31-50 
More than 50 


Total 
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0 1 34 
1-5 2 
i 6-10 0 2 
11-20 11-20 2 4 
21-30 4 21-30 0 0 
‘ 0 
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= hematologic potients 
X =non-hematologic patients 


Per cent of patients with leuko-agglutinins 
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note change 
in ecole 


T T T T 
10 20 30 40 50 


T T 
60 70 


1 T 
80 100 200 300 400 500 600 


T = number of transfusions 


varices, peptic ulcer, and carcinoma. A few 
patients in whom the diagnosis was not 
clearly established were omitted from the 
table. Study of these data suggests that 
occur frequently 
among subjects who have had many trans- 


leukoagglutinins more 
fusions. In fact, there appears to be an 
increasing trend relating the likelihood of 
positive leukoagglutinin test to the number 
of transfusions received, These suggestions 
are less pronounced in the nonhematologic 
series, perhaps due in part to the paucity of 
cases in this series. 

This increasing trend can also be seen 
in the Figure, where the abscissa represents 
the number of transfusions a patient has 
ever had, and the height of a curve at point 
T denotes the percentage of patients with 
leukoagglutinins among those who have had 
T or fewer transfusions. The upward slopes 


indicate that patients with many transfusions 


Payne 


Per cent of patients with leukoagglutinins who received 7 or fewer transfusions 


include a higher proportion of patients with 
leukoagglutinins.t 

To the ungrouped data (i. ¢., using the 
exact number of transfusions for each pa 
tient) one can apply standard rank-order 
(i) the 
strength of association between the two vari 


statistical methods to express 
ables, number of transfusions, and occur 
rence of leukoagglutinins and (2) test the 
significance of this observed relationship. 
The results are shown as follows, where 7 
is a measure of strength of relationship, 
similar to a correlation coefficient:74 Hema 


tologic, r-0.36 (N= 218); nonhematologic, 
7=0.26 (N=72). The first of these 
is highly significant, exceeding five 


times its standard error. The second is about 


t The statistical analysis was prepared by Dr 
Lincoln EK. Moses, of Sta- 
tistics, Departments of Preventive Medicine and 
Statistics, Stanford University School of Medicine. 
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Taste 6.—Number of Transfusions in Patients 
with Leukemia Prior to Testing 
for Leukoagglutinins 


No. 
Patients with 
Agglutinins 


No. 
Patients Without 


No. 
‘Transfusions Agglutinins 


0 
1-5 
6-10 
11-20 
21-30 
31-50 
More than 50 


Totals 


2.6 times its standard error and thus sig 
nificant at the 1% level. There are insuf- 
ficient data to enforce the conclusion that 
there is a stronger association in the hema- 
tologic subjects. 

It is interesting to inquire as to whether 
the relationship between occurrence of leu- 
koagglutinin and number of transfusions 
of difference between 
transfusions” and “some transfusions.”’ To 
examine this matter, all untransfused pa- 


is result a “no 


tients were left out and the data reanalyzed. 
The results are follows: 
70.34 (N =136); nonhematologic, 7 = 0.29 
(N=37). Again the for the 
hematologic series is highly significant; in 
1.96 times its 


as Hematologic, 


result 


the other series it is about 


standard error. It is not possible to demon- 
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strate a difference between the two series 
with regard to the strength of the relation- 
ship.§ 

It can be concluded that leukoagglutinin 
formation occurs more commonly among 
patients who have been frequently trans- 
fused. This conclusion is very strongly in- 
dicated by a series of 218 hematologic 
patients and somewhat less strongly by a 
series of 72 nonhematologic patients. 

Specifically, the number of transfusions 
in patients with and without leukoagglutin- 
ins among those with leukemia and DLE 
are shown in Tables 6, 7, and 8. In these 
smaller series with a specific disease, the 
same increasing trend of occurrence of 
leukoagglutinins with multiple transfusions 
is also suggested. 

B. Patients with Agglutinins But No His- 
tory of Transfusions.—Careful study of the 
patients with leukoagglutinins in the ab- 
sence of history of transfusions is essential 
to an understanding of the role of leuko- 
agglutinins per se as well as to the possible 
role of transfusions in their production. 
The salient features on the agglutinins of 
these four patients up to the time of pub- 

§ This coefficient and test of significance asso- 
ciated with it are explained and justified in M. G. 
Kendall.” 


Taste 7.-Relation of Number of Transfusions to Kind of Leukemia in Cases 
With and Without Leukoagglutinins 


No 
‘Transfusions 


Ac. Chr. 
Lymphocytic Lymphocytic 
+ + - 


T 


14 
1 


etoes 


Ac. 
Granuloeytic 


Chr. 


Ac. 
Granulocytic Monocytie Blast 
+ 


2 7 


* This agglutinin was not demonstrable several months after the first test. 
t One case had positive Coombs but still negative for WBC agglutinins. 


t With AHA and positive Coombs. 


504 


99, April, 1957 


. 
29 
0 
a 5 7 
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9 1 ! 
10 2 1 1 
13 
4 
1h 
16 1 
a 17 1 1 
1 
20 1 
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40 1 
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= Vol 
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TasLe 8.—Relation of Transfusions to Occurrence 
of Leukoagglutinins in Disseminated Lupus 
Erythematosus with L. E. Cells 


No. No. 
No. Patients with Patients Without 
Transfusions Agglutinins Agglutinins 

0 0 10 

1 2 

2 1 0 

6 0 1 

10 1 0 

12 1 0 


lication follows. Patient 158, with chronic 
myelogenous leukemia, possessed a leuko- 
agglutinin of limited specificity. Serum was 
obtained from this patient on four occasions 
over a period of 10 months. The first sample 
agglutinated the leukocytes of three of four 
donors; the next sample, drawn 2 months 
later, agglutinated the leukocytes of two 
of four donors; the third sample, drawn 
at 7 months, and the fourth sample, drawn 
at 10 months, both failed to agglutinate the 
leukocytes of two donors. Patient 11, with 
idiopathic AHA and thrombocytopenia, had 
agglutinins prior to, but not four to six 
days after, splenectomy. Two units of blood 
was administered at the time of splenectomy. 
Patient 321, with a refractory anemia in 
pregnancy, four occasions, 
twice prepartum and twice postpartum, On 
the first two occasions the leukoagglutinin 
was present in a titer of 1:8. The post- 
Patient 241 
was tested on two occasions. The first sample 
agglutinated the leukocytes of three donors, 
but the second sample, drawn 11 months 
later, failed to agglutinate any leukocytes. 
These four patients with leukoagglutinins 
in the absence of transfusions will be care- 


was tested on 


partum tests were negative 


fully followed. 

C. Development and Disappearance of 
Leukoagglutinins During Transfusion ther- 
apy.—The foregoing data, while suggestive 
of some correlation between transfusions 
and the development of leukoagglutinins, 
obviously do not establish the origin of 
leukoagglutinins. However, there are some 
curious bits of evidence in the cases which 
were studied in this laboratory, supporting 
the idea that the leukoagglutinins may in 
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some cases be the result of transfusion. 
Several patients, two with AHA, one with 
a refractory anemia, and one with chronic 
lymphocytic leukemia, developed leukoag- 
glutinins during the course of treatment 
which included transfusion therapy. Patient 
249, with AHA, developed leukoagglutinins 
10 days after receiving two units of blood. 
This time with the 
usual time lapse for antibody production. 
Another patient with AHA, Patient 215, 
was found to have leukoagglutinins in a 
sample of serum drawn seven months after 
transfusions. This patient’s serum drawn 
prior to transfusion did not contain leuko- 
agglutinins. Patient 94, with a pancytopenia, 
had no agglutinins following 14 transfu 
sions administered over a period of many 
But 
months after the preceding series of 14 


interval is consonant 


months. additional transfusions three 
were followed by the development of leuko- 
agglutinins as well as a positive albumin 
test for red cell antibodies. The patient 
with chronic lymphocytic leukemia, Patient 
29, was tested after three transfusions and 
found not to have leukoagglutinins. Eleven 
months later, after 18 additional transfu 
sions, this patient possessed a leukoagglu- 
linin titer of 1:4. One must consider, of 
course, that the presence of leukoagglutin- 
ins after transfusions in these four patients 
might also be interpreted as a natural de 
velopment of the inherent disease, or as a 
result of other therapy rather than the direct 
result of transfusions. |! 

In contrast to the four patients who 
developed agglutinins after transfusion, Pa- 
tient 11, referred to earlier, had an agglu- 
tinin which disappeared after transfusions. 
Several factors complicated any interpreta- 
tion of this patient. The effect of splenee 
tomy, the short time interval after trans 
fusion, and his positive serologic test for 

|| Since this manuseript was prepared, six more 


patients whose first samples tested had no ag- 


glutinins were found to have leukoagglutinins 


following additional transfusions. These were in 
the patients with acute myelogenous leukemia, 
acute lymphatic leukemia, PTC deficiency, and 


aplastic anemia 
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TasLe 9.—Time Lapse from Transfusion to Leukoagglutinin Test 


Patient Diagnosis 


S11 M yelofibrosis 

212 Acquired hemolytic anemia 
$45 Aplastic anemia 

215 Acquired hemolytic anemia 
267° Undiagnosed anemia 


* One month following last positive demonstration of agglutinin 


syphilis (which might have been a biologic 
false-positive since there was no other evi- 
dence of syphilis) may all have bearing on 
the differing result. In Patient 267, who 
had had four transfusions, the leukoagglu- 
tinins, which were demonstrable on three 
occasions during one month, disappeared 
three weeks later. The leukoagglutinin of 
Patient 321, who two units of 
blood at delivery, also disappeared after 
transfusion, 

D. Time Lapse from Transfusion to Leu- 
koagglutinin Test.—Vive of the patients 
with leukoagglutinins had not been given 
transfusions in the recent past. The time 
lapse since their last transfusion along with 
the number of transfusions administered 
can be seen in Table 9. One patient had 
not had a transfusion for five years, two 
others had had none for three years, and 
the last two had not received blood in over 
six months. With the exception of the pa- 
tient with aplastic anemia and 148 trans 
fusions, the number of administrations was 
not large in the other four patients. If 


received 


leukoagglutinins are assumed to be caused 
by the transfusions, then the data of Table 
9 would tend to demonstrate that such ag 
glutinins might persist for a considerable 
time without restimulation and without ap 
parent relation to the total number of trans 
fusions. Unfortunately, the time of develop 
ment of the leukoagglutinin was not demon 
strated in these cases, and the etiological 
speculation is tenuous at best. lollow-up 
studies now in progress on patients who 
developed agglutinins during treatment may 
provide more clarifying data on the per- 
sistence of leukoagglutinins after transfu- 


sion. 
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Time Since 
Last 


No. 
‘Transfusions Transfusion 


yr. 


mo. 
mo. 


S none was detectable in this patient. 


i. Effect of Transfusions on Leukoagglu- 
tinin Titers.—It was possible to follow six 
patients with leukoagglutinin titers after 
additional transfusions. Although some tit- 
ers fluctuated during this period of trans- 
fusions, a clear-cut anamnestic response 
could not be demonstrated. 

I’, Transfusion Reactions in Patients with 
Leukoagglutinins.—In this series, 13 of the 
32 patients on whom records were available 
appeared to have transfusion reactions. Cri- 
teria for a reaction were shock, chill, or 
temperature rise to 39 C or higher. De- 
Hardin, and Alsever (1949) re- 
ported that the incidence for all types of 
3.4% ina 5386 


transfusions. Reactions with chills and fever 


Gowin, 


reactions was series of 


25 


were only 1.8% 


Nature of the Antibody 


Relationship of Leukoagglutinin to Other 
Antibodies.—-Since the humoral factor stim- 
ulating the production of L. E. cells and 
an agglutinin for leukocytes were found at 
the same time in the sera of some patients 
with DLI, the problem of the identity or 
difference of the two factors arose, Nine 
patients, other than those with DLE. in 
whom leukoagglutinins were present, were 
studied for the presence of L. E. cells. In 
this group no L. FE. cells were found, Oc- 
casionally tart cells erythrophagocy- 
tosis were observed. 

The existence of a positive Coombs test 
or other evidence of red cell sensitization in 
a patient may or may not coincide with the 
presence of a leukoagglutinin. In 15 patients 
AHA 


patients were found to be without leukoag- 


with (Coombs test positive), nine 
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glutinins (Table 2); a patient with acute 


lymphocytic leukemia superimposed 
AHA (Coombs test positive) had no demon- 
strable leukoagglutinins (Table 7). The 
concomitant occurrence of leukoagglutinins 
‘and antibodies for red cells (Coombs 
test or albumin test), or platelet agglutinins, 
or the L. E. Kh antibodies 
seen in Among the 
three were 


antibodies. Patient 


factor, or 
may be Table 4. 
38 leukoagglutinating 
found to have Kh 
216, acute monocytic leukemia, had a pan- 
agglutinin with an incomplete anti-D titer 
1:16, anti-C 1:8, anti-F 1:8, and anti-ede 
1:32; Patient 15, ITP, had a titer of in- 
complete anti-D 1:128; Patient 214, DLE, 
had a titer of incomplete anti-D of 1:16. 
The serum of Patient 15 was absorbed with 
Group ©, Kh-positive (D) erythrocytes. 
After complete absorption of the anti-D 
component, the titer of the leukoagglutinin 
was unaltered. 

Types of Leukocytes Agglutinated 
tinely, the test leukocytes were drawn from 
differential 


sera, 


Rou- 


healthy donors with normal 
counts and no history of transfusion. Most 
of the leukoagglutinins were active against 
almost all donor leukocytes. One patient's 
serum was tested with leukocytes from 20 
donors, with all donors’ cells being agglu- 
tinated, Half of the leukoagglutinating sera 
were tested against more than six leukocyte 
donors; others were tested against a mini- 
mum of two donors’ leukocytes, In addition 
to the use of leukocytes of presumably 
healthy donors, some of the leukoaggluti- 
nating sera were also tested against cells 
from donors with varying diseases, e. g., 
leukocytes drawn from patients with DLE, 
aplastic anemia, chronic myelogenous leu- 
kemia, one with 40% basophilic cells, acute 
and chronic lymphocytic leukemia, PNH, 
pancytopenia, and ITP. All of the test white 
blood cells from patients with hematologic 
disease were agglutinated except those from 
two donors with aplastic anemia which were 
agglutinated by only one of the leukoagglu- 
tinating sera. 
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The white blood cells from patients with 
leukoagglutinins were readily agglutinated 
by other leukoagglutinating sera. No pa- 
tient’s serum could be clearly demonstrated 
to agglutinate his own white blood cells. 
The agglutinable leukocytes were obtained 
from Patient 16, PNH; Patient 43, ITP; 
Patient 94, pancytopenia, and Patient 64, 
acquired lymphocytic leukemia. The last 
mentioned patient consistently maintained 
a 90% to 99% lymphocyte population, from 
these trials it would appear that the cell 
types of patients with leukoagglutinins so 
far employed were agglutinable. Suspen 
sions of predominantly blast cells which had 
been reported inagglutinable were not tested. 
leukocytes for 
agglutinated 


Occasionally, obtained 
testing sera appeared to be 
by almost all sera, including series of known 
negative sera. This situation was uncommon, 
for only three examples were observed in 
the course of more than a year’s work. 
Perhaps if white blood cells from patients 
were utilized, more of these would have 
been encountered, 

Precipitin Tests. 
soluble antigen for precipitin tests was un- 


An initial trial with a 


successful. Washed leukocytes suspended in 
distilled water were repeatedly frozen and 
thawed, following which the mixture was 
centrifuged. The resultant slightiy turbid 
supernatant was employed as _ antigen. 
Known leukoagglutinating sera failed to 
yield any precipitate. The production of a 
precipitating antigen would be helpful be 
cause the instability of leukocyte suspen 
sions employed in the agglutinatidn tech 
nique requires daily collection. This is a 
deterrent to the standardization of the ag 
glutination technique and limits the quantity 
of tests that may be carried out at one time. 
Such an antigen could be prepared from 
pooled leukocytes which might provide all 
the possible leukocyte antigens. 
Autoagglutinins for Leukocytes. —The 
finding of an autoantibody in patients with 
agglutinins would be critical for the demon- 
stration of an immunoleukopenia. When- 


ever possible, the leukoagglutinating serum 
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was tested against autologous leukocytes. 
The patients who were tested (Patient 43, 
ITP; Patient 10, PNH; Patient 64, acute 
lymphocytic leukemia; Patient 158, chronic 
granulocytic leukemia) were — essentially 
negative. On 
of Patient 43 appeared weakly positive, 
but this could have been explained by 
the large number of leukocytes used in 
the test sample (drawn during a period of 
leukocytosis). This patient had had more 
200 weak auto 


one occasion, the serum 


than transfusions when 


agglutination was observed, Several patients 


(aplastic anemia, chronic myelogenous leu 
kemia, and DLE), as well as 15 normal 
persons, none of whose sera contained iso 
leukoagglutinins, were also tested for auto 
agglutinins. All these were negative, except 
one case of DLE, who had a weekly posi 
tive test similar to that of Patient 43, ITP. 
sy the present technique, an autoagglutinin 
could not clearly be demonstrated in’ any 
patient who was studied, 
Llectrophoresis. Paper 
patterns of the leukoagglutinating sera were 
in the main normal as to distribution of 
serum proteins. A few showed an increase 


electre yphe yretic 


in the y-globulin component. One aplastic 
anemia patient, Patient 147, who developed 
agammaglobulinemia during the terminal 
phase, maintained a leukoagglutinin titer 
throughout the course of the disease. Ab- 
normal proteins found in’ sera, such as 
cryoglobulins or the patterns of multiple 
myeloma, did not of themselves induce leu- 
koagglutination.€ 

Temperature Requirements.—The leuko- 
agglutinins were originally demonstrated at 
37 and 


agglutinins of the warm type. Several sera, 


therefore were assumed to be 
tested at varying temperatures, 4, 20, and 
37 C, failed to act at any temperature but 
37 C. The serum of Patient 43, ITP, was 
active at 20 C as well as at 37 C, which 
might be accounted for either by the high 
titer of the serum or by a different type 


§ Later, a patient with multiple myeloma who 
had had 31 


leukoagglutinin, 


transfusions was found to have a 
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of antibody. The tendency for leukocytes 
to agglutinate spontaneously or to disinte- 
grate on prolonged standing prevented trials 
at intervals longer than two hours. Increased 
time of incubation might yield positive ag- 
glutination at lower temperatures if a stable 
antigen were available. 

The Inhibitor.—-The nature of the inhibi- 
tor of leukoagglutinins present in sera was 
partially explored. The inhibitor could not 
be dialyzed out into saline from the serum, 
suggesting that it may be protein or of 
large molecular weight. One-half hour in- 
cubation of serum at 56 C completely in- 
inhibitor, confirming the 
thermolability ascribed to it.6 Cohn’s plasma 


activated the 


fractions were reconstituted and tested for 
inhibiting action. None of the fractions had 
any inhibiting effect. The relatively drastic 
procedure for preparation of these fractions 
may well account for the loss. Normal fresh 
serum (containing inhibitor) will inhibit 
the agglutination of white blood cells by 
both 
added to the cells simultaneously in the 


leukoagglutinating serum when are 
ratio of two parts of fresh serum to one 
of agglutinating serum, The serum inhibitor 
of leukoagglutinins did not block aggluti- 
nation in the manner that incomplete Rh 
antibodies block the action of a saline ag- 
glutinin. That is, when agglutinating serum 
containing inhibitor (i. €., not inactivated ) 
was incubated with white blood cells for 
an hour, then the active serum decanted, 
and inactivated agglutinating serum added, 
the cells were agglutinated. It was not pos- 
sible to demonstrate whether or not inhibitor 
could be washed off from leukocytes. The 
washing of leukocytes previously treated 
with inhibitor or of untreated cells rendered 
them inagglutinable. When six parts of 
inhibitor were added to one part of ag- 
glutinated cells and incubated at 37 C for 
24 hours, the inhibitor did not act as a 
reverser of leukoagglutination. 


Comment 


The significance of the finding of leuko- 
agglutinins in human serum has been and 
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continues to be the primary question under 
consideration. Secondarily, the particular 
nature of the leukoagglutinating antibody 
deserves attention. The discussion of the 
significance of leukoagglutinins will center 
around whether or not leukoagglutinins are 
(1) autoantibodies, (2) primarily associated 
with leukopenia, (3) artificially induced iso- 
antibodies for leukocytes and the conse- 
quence of transfusions, and, finally, (4) 
related to some transfusion reactions. 

At the time, the majority of 
leukoagglutinins cannot be assumed to be 
autoantibodies responsible for immunoleu- 


present 


kopenias or immunoneutropenias. Virst, the 
majority of reported leukoagglutinins have 
not been shown to react with leukocytes of 
the same patient, and, therefore, one pre- 
requisite for autoactivity has not been ful- 
filled. Furthermore, the demonstration of a 
shortened life span of the leukocyte which 
has by an autoantibody 
would be desirable for the establishment 
of an immunoleukopenia as a distinct en 
tity. In two immunohematologic disorders, 
idiopathic AHA and ITP, an autoactivity 
has been demonstrated in the form of anti- 
body attached to the patient’s erythrocytes 
or platelets, as well as in the form of ait: 
body in the patient’s serum, which has 
identical specificity. In AHA, erythrocytes 
sensitized by this antibody may have a 
shortened life span during the acute phase. 
In these latter immunodisorders, artificially 
induced isoagglutinins, apparently the con- 
sequence of transfusions in many instances 


been sensitized 


and reacting only with other donor cells, 
may exist together with autoagglutinins in 
a given serum. The behavior of the leuko 
agglutinin resembles that of an isoantibody, 
for its activity is directed toward leukocytes, 
not from the autologous, but from hemo 
logous, ABO blood group donors. A leuko 
agglutinin in a patient who has received 
transfusions cannot be considered an auto 
agglutinin until proof of its specificity for 
the patient’s leukocytes has been demon- 
strated. Scattered reports of a few instances 


of autoleukoagglutinins are encouraging, but 
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not all are completely convincing. Perhaps 
the demonstration of more may follow with 
the development of improved techniques. 
Aside from the report of Moeschlin and 
Wagner !* of autoagglutinin 
when aminopyrine had been recently ad- 


an present 
ministered, the other reports refer in the 
main to relatively weak autoagglutination 
of leukocytes, As late as December, 1954, 
Dausset * stated that it was not possible to 
demonstrate autoleukoagglutinins in 26 pa- 
tients with leukoagglutinins. One patient 
with chronic pancytopenia in his series gave 
evidence of a tendency to autoagglutination 
independent of the medium in which the 
leukocytes were suspended. Marchal, Du 
hamel, Dausset, and Libeskind® described 
doubtful autoleukoagglutination in a patient 
with Hodgkin's disease. Evans and Parkin 
son observed autoleukoagglutination — in 
patients with DLE. Occasionally it has 
seemed that weak autoagglutination took 
place between patient's cells and serum in 
our work, but this experience could not be 
consistently duplicated. 

One instance of weak agglutination was 
observed during a period of marked leuko 
cytosis in Patient 43, who had had more 
than 200 transfusions. Factors other than 
true autoagglutination may have operated 
here, Dausset * has offered the hypothesis 
that transfusions may widen the range of 
which was 
character, It would 
seem, however, in the patient presented here 
that the reverse may be the case. The addi 
tional transfusions could have sufficiently 
widened the spectrum of activity of the iso- 
leukoagglutinin so that a weak autoagglutin 
ation was possible, Moeschlin and Schmid’s 


action of a leukoagglutinin 


originally “auto” in 


studies *7 on leukocyte agglutination suggest 
still another possibility for explaining the 
weak autoagglutination. They noted an in- 
creased “leukocyte-stickiness” resulting 
from infections and inflammatory reactions. 

To date, the main method for the demon 
stration of antibodies for leukocytes, used 
almost exclusively by investigators, 


has been in essence a test for isoleukoag 
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glutinins. This method itself, while provid- 
ing useful new information, requires con- 
siderable refinement. A Coombs test for 
leukocyte antibody attached to the cell does 
not appear to have been thoroughly ex- 
plored; only brief reports of negative re- 
sults have been published.**? Initial trials 
with the precipitin test were not successful 
here or in the hands of some other workers. 
Recently, however, Seligmann, Grabar, and 
ternard have described a precipitin test 
with leukocyte lysates which gave positive 
ring tests in eight patients suffering from 
acute leukemia. Three of these nonleuko- 
penic patients gave no history of transfu- 
sion, which led the authors to think that 
autoantibodies and not isoantibodies were 
operative. It must be noted, though, that 
the lysate was prepared from normal leuko- 
cytes rather than the patient’s leukocytes. 
The 


patient’s leukocytes would have been partic- 


demonstration with lysates of the 


ularly pertinent to the question of auto- 
activity. It was not clear whether leuko- 


agglutinins were also found in these sera, 
although a search for them was conducted. 
Results on tests for leukoagglutinins and 
leukoprecipitins were said not to agree. 

A potent argument for the existence of 
an immunoleukopenia, aside from the dem- 
onstration of autoactivity, would be the find- 
ing of leukoagglutinins in the absence of a 
history of transfusion. This too has not 
been sufficiently common to clarify the 
situation, 
case, and Dausset*® spoke of three more, 
but detailed data were not presented on 
these latter patients. Goudsmit and van Log- 


Miescher reported one such 


hem !* also reported three patients with 
leukoagglutinins in the absence of a history 
of transfusions, One suffered from AHA, 
another from DLE, and the last from par- 
oxysmal cold hemoglobinuria. Doubt 
cast on the validity of the findings when 
the last workers later reported the need to 
recheck their patient’s sera because of bac- 
terial contamination. The four patients in 
the series of 38 presented here do not as 
yet clearly substantiate the continued exist- 


Was 
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ence of leukoagglutinins in the absence of 
transfusions. In the case of Patient 158, 
chronic myelogenous leukemia, the leuko- 
agglutinin was demonstrated in the first 
sample to act on three of four different 
leukocyte strongly on 
later, 


suspensions only 


one. Seven weeks another serum 
sample reacted very weakly with three out 
of four different leukocyte 
Serum samples, obtained six and eight 
months after the first one, failed to aggluti- 
nate any of three different leukocyte su- 
spensions. It is not characteristic of the 
isoleukoagglutinin to disappear from the 
serum of patients who have had transfu- 


sions. The first sample of serum of Patient 


suspensions. 


321, refractory anemia during pregnancy, 
was obtained two months prepartum and 
agglutinated two different suspensions of 
leukocytes whose red cells were Group A 
Rh-positive, but failed to agglutinate the 
leukocytes of Group A Rh-negative blood. 
The second sample of serum, obtained one 
week prepartum, acted in the same way. On 
the day of delivery the patient received 1 
pt. of blood. A third sample of blood, ob- 
tained five weeks post partum, and a further 
sample, five months post partum, failed to 
agglutinate leukocytes from either an Kh- 
positive or an Rh-negative donor. In the 
case of Patient 11, ITP, I am not certain 
of the lack of transfusions in the medical 
history, and the patient has not as yet been 
available for a recent recheck. Patient 241, 
transitory leukopenia and thrombopenia, was 
tested on two occasions. Only the first 
sample agglutinated leukocyte suspensions ; 
the second had no demonstrable leukoagglu- 
tinin, Insofar as the patients with no trans- 
fusion history are concerned, they have been 
insufficiently studied; these leukoagglutinins 
from the usual in their be- 


havior. The work of Moeschlin and Schmid 
27 


are aberrant 


may have some bearing on interpretation 
of findings, such as in Patient 321. From 
their work on leukocyte agglutination in 
serum of compatible and incompatible blood 
groups, they proposed that apart from spe- 
cific agglutinins, true agglutination is prob- 
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ably induced by the increase of normally 
present protein components that occur in 
certain pathologic conditions. So far, our 
experience with sera containing cryoglob- 
ulins and sera from patients with multiple 
myeloma does not support this thesis. The 
theoretical possibility exists that evidence 
establishing an immunoleukopenia may very 
well be obtained as new methods for the 
detection of such a disorder are applied. 
Standardized methods for determining the 
rates of production and destruction of leu- 
kocytes comparable to those for erythrocytes 
are required. At this time, however, it would 
be wise to exert caution in the discussion 
of leukoagglutinins by emphasizing the iso 
rather than the auto character of the serum 
antibody which has stimulated re- 
newed interest in the last few years. 

The distribution of the isoleukoagglutinin 
in varying disorders has widened with each 
succeeding report in this field.)?7%1!214 Tn 
this paper, additional diseases not previously 
reported were shown to be associated with 
isoleukoagglutinins. These are the anemia 
of liver disease, a refractory anemia during 
pregnancy, myelofibrosis, neuroblastoma, 
and the blood loss anemias of esophageal 
varices and hiatus hernia. The frequency 
than 10%, 
coupled with the distribution in quite un- 


of isoleukoagglutinins, more 
related disease states often without leuko- 
penia, would immediately suggest that other 
possible common denominators than an im- 
munoleukopenia ought to be considered in 
explaining the significance of the leukoag 
glutinin in human sera. Neither leukopenia 
nor neutropenia occurred in a large number 
of the patients with isoleukoagglutinins pre- 
sented in this paper. Among these patients, 
there were 42% who were neither leuko- 


penic nor neutropenic throughout their 
known medical history. At the time of serum 
collection, 69% of the series presented here 
were neither leukopenic nor neutropenic. 
These results are quite at variance with 
those of Dausset,? who found 85% of his 
series of patients with leukoagglutinins to 


be either leukopenic or neutropenic. It 
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would appear that Dausset primarily 
searched for these antibodies in leukopenic 
persons. 


The contributions of Dausset and others 
on the distribution of leukoagglutinins in 
various disease states suggested the exten- 
sion of the area of investigation. Reported 
here are (1) primarily leukopenic or neu- 
tropenic patients, (2) patients selected ir- 
respective of the presence or absence of 
leukopenia or neutropenia but with disord- 
ers in the categories already reported to 
have leukoagglutinins, (3) hematologic pa- 
tients attending our clinic, and (4) patients 
of all kinds who had had multiple transfu- 
sions. As was expected with this approach, 
new disorders were added to the groups in 
which leukoagglutinins might be found, and 
the percentage of nonleukopenic cases Tose, 
that 
vestigators had almost invariably found leu 


Since it was noted the earlier in 
koagglutinins in patients who had been given 
transfusions, special attention was given to 
multiple The 
transfusions in the development of leuko- 
agglutinins was published by Dausset,’ who 


persons with transfusions, 


only detailed attempt to assess the role of 
reported that 90% of his 60 patients with 
leukoagglutinins had had multiple transfu 
sions. This was corroborated in the present 
studies; although some of the patients had 
had very few, nevertheless, 90% of them 
had had that the 
multiple transfusions in these patients, noted 


transfusions. It seemed 
by all the workers and occurring in almost 
all the patients, might be the possible com 
mon denominator by which the distribution 
of leukoagglutinins in apparently unrelated 
diseases might be explained. As is demon 
strated in the Figure, the proportion of 
patients with leukoagglutinins rose as the 
number of transfusions increased. Trans 
fusion as the common factor in the majority 
the 


isoactivity rather than autoactivity of the 


of cases is consistent with apparent 


leukoagglutinins in human sera. The de 


velopment of isoleukoagglutinins during 


transfusion therapy of four patients in this 


series and in three of Dausset’s ® is striking 


601 


ia 
Au 


A. 


and lends further support to the thesis that 
leukoagglutinins may be the result of trans- 
fusion. Those patients studied by Dausset 
included two with chronic pancytopenia and 
one with AHA, all of whom showed a 
marked and constant leukopenia. Of the 
four reported here, Patients 249 and 215, 
both with AHA, and Patient 94, with 
pancytopenia, had no leukopenia; Patient 
29, with chronic lymphocytic leukemia, had 
a neutropenia. 

If multiple transfusions are proposed as 
the stimulus for leukoagglutinin formation, 
then the lack of such formation (Table 5) 
in many transfused patients requires ex- 
planation. In general, immunologic response 
is determined by the nature of the host, 
the character of the stimulating antigen, and 
the frequency of contact with the antigen. 
It is well known that experimental animals 
differ in the capacity to produce circulating 
antibodies to a given antigenic stimulus, 
and this has been reasonably well estab- 
lished for certain specific antigens in pre- 
sumably normal healthy persons. Further: 
more, in certain disease states, as compared 


a 


to presumably normal persons, there may 
be either an exaggerated response or a 
diminution of response to a given antigenic 
stimulus. Creger, Choy, and Rantz 
found that 2 of 48 medical students formed 
excessively large amounts of antibody fol 
lowing stimulation by viral vaccine antigens 
of influenza A and B, and the same 2 of 48 
reacted similarly following the injection of 
heterologous blood. A similar increase fol- 
lowed in a patient with DLE, in one with 


erythema nodosum, in one with AHA, and 


in a small group of rheumatic subjects. 
Sands et al.,*" using the same technique of 
stimulation with mismatched blood, found 
that patients with sarcoidosis produced sig- 
nificantly higher titers of isoagglutinins than 
did normal Geller studied the 


antibody response to Pneumococcus polysaec- 


persons. 


charide | in normal persons and in patients 
with malignant lymphomas. He concluded 
that there was a poverty of antibody re 
sponse in the lymphoma patients to this 
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antigen, for only 14% to 20% developed 
good titers; 62% of the controls developed 
good titers to this antigen. 

Related to the occurrence of leukoagglu- 
tinins in the leukemic patients with trans- 
fusions is the reported greater ability of 
patients with chronic myelogenous leukemia, 
antibodies. Larson and Tomlinson ** deim- 
onstrated that patients with untreated acute 
leukemia exhibited unusually large antibody 
responses to pneumococcus polysaccharides 
I and II, while patients wtih chronic lym- 
phocytic leukemia showed little or none. The 
patients with acute leukemia to produce 
Hodgkin’s disease, and lymphosarcoma in 
their series showed noimal antibody re- 
sponses. In our results, both patients with 
chronic and acute leukemia were found to 
possess leukoagglutinin in their sera. 

If further data support the present find- 
ings which suggest that isoleukoagglutinins 
are the consequence of transfusions in per- 
sons who are vigorous antibody manufac- 
the role of these in 
pyrogenic transfusion reactions 
considered, The multiplicity of factors in- 
volved in pyrogenic transfusion reactions 
makes it difficult to prove that a specific 
reaction is due to a leukoagglutinin. How- 
ever, it was felt that the collection of exist- 


turers, antibodies 


must be 


ing references as well as our own experience 
would be of value in stimulating further 
investigations on this problem. In the series 
presented in this paper, there were reports 
of frequent and violent reactions to the 
administration of blood in 13 of 32 patients 
for whom records were available. These 
reactions were characterized by chills, tem- 
perature of 39 C (102.2 F) or over, and 
occasionally shock. More of the patients 
with leukoagglutinins may have had_reac- 
tions, but the variation in style of recording 
The 


use of steroids and antihistamines did not 


did not permit accurate conclusions. 


appear to moderate reactions in some pa- 
tionts with leukoagglutinins. Goudsmit and 
van Loghem,'* Dausset,* and Marchal et al.® 
have all called attention to the occurrence 
of reactions to transfusions in patients with 
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leukoagglutinins. It was Dausset’s* im- 
pression that certain shocks after transfu 
sion might have originated from the reaction 
of leukocytes with leukoagglutinins. He 
stated that “some of our patients who defi- 
nitely possess leukoagglutinins show a vio 
lent shock after transfusion, while 
others, who have leukoagglutinins in the 
same titre, do not show this reaction.” 

In terms of the recipient of leukoagglu- 
tinins, the recent experimentally induced 
responses to transfusions of blood contain 


each 


ing leukoagglutinins should also be noted. 
oth a drop in leukocyte count with reac- 
tion and a drop in leukocyte numbers with 
Moeschlin 
and Wagner! twice administered to normal 
recipients 300 cc. of blood containing leuko 
agglutinins drawn from an aminopyrine- 
three after the 
aminopyrine, 


out reaction have been described. 


sensitive patient hours 


provoking dose of 
granulocytopenia was most pronounced. The 
first recipient experienced subjective dis- 
comfort and became pale, although no fever 
or shaking chill appeared. The leukocytes 
dropped from 5000 per cubic millimeter to 
800 in 40 minutes, with recovery after four 
hours and a doubling of the initial count 
later; in the second recipient the count fell 
from 8400 to 1700. 
of normal blood to these same recipients 


Control transfusions 
produced only insignificant variations in the 
leukocyte count, 

Nenna, 


that in two instances in which transfusion 


Dausset, and Breey® reported 
with blood shown to contain a leukoagglu 
the 


leukopenia. 


tinin was carried out, recipient de 


Marchal, 
Duhamel, Dausset, and Libeskind ® trans- 


veloped — marked 
fused 150 ce. of compatible serum from a 
patient with Hodgkin’s disease (leukoagglu- 
tinin titer 1:32) to another patient with 
lymphocytic leukemia. Shock was observed 
clinically; within one-half hour of admin- 
istration there were facial swelling, dizzi 
ness, cyanosis, a drop in blood pressure, 
and a chill followed by a 
fise.-fto. 39 C. 
an hour. 


temperature 
disappeared 


fell 


Symptoms 
Leukocytes 


in about 
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from an initial count of 38,000 per cubic 
millimeter to 5600 in one-half hour, with 
return to 12,000 in eight hours and to 
37,600 the following day. Several days 
later the administration of 150 cc. of normal 
serum lowered the leukocyte count from 
42,000 to 23,200 without any evidence of 
Miescher 18 


a similar experiment in) which 


clinical shock or other reaction. 
performed 
400 ce. of blood containing leukoagglutinins 
the 


spleen was given to a patient with cancer. 


from a patient with tuberculosis of 


The ensuing leukopenia lasted over a period 
of three hours. No mention was made of 


any other untoward effects. However, in 


rabbits 3 cc/kilogram of the same serum 
lethal 
Normal sera were not lethal at this dosage. 


proved when given intravenously. 
Leukocytic emboli were observed the 
lungs and kidney of the animal. Absorption 
with human leukocytes rendered this pa 
tient’s serum innocuous for rabbits. 

There are in the literature, too, reports 
of transfusions of blood from patients with 
leukopenia which induced a marked lower 
ing of the peripheral leukocyte count.**4° 
However, leukoagglutinins were not demon 
strated in these sera. The transfusion of 
normal sera by the various investigators 
did not appear to induce the marked effeets 
either of the sera containing leukoagglu 
tinins or of the sera from leukopenic pa 
tients. 

Irom the above material, the possibility 
that 
reactions may be due in part or entirely to 


may be entertained some transfusion 
the existence of leukoagglutinins either in 
the recipient or in the donor, The nature 
of the disease process in which most leuko 
agglutinins have been demonstrated would 
ordinarily preclude the use of such persons 
the 


recipient, the presence of an isoleukoagglu 


as donors. T'rom the standpoint) of 
tinin in his own serum offers an additional 
factor to be considered in transfusion re 
actions. 
On the Nature of the Antibody 
These studies on the nature of the leuko 
agglutinin leave the impression that it is 
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an antibody separate from the factor caus- 
ing L.E. cell formation, from the factor 
sensitizing the erythrocyte in AHA and the 
platelets in ITP, and from the Rh antibody 
(Table 4), though any one of these anti- 
bodies may or may not occur in the same 
sera in which leukoagglutinins are found. 
As was shown earlier, absorption of the 
anti-D component of the serum of Patient 
15 did not alter the leukoagglutinin titer. 
with leukoagglutinins who did not have 
DLE. The frequently encountered 


cells were not observed in patients 


most 


leukoagglutinins behaved as panantibodies 


for all types of leukocytes except those 
from the same donor. Leukocytes obtained 
from patients with Jeukoagglutinins were 
agglutinable by other agglutinating sera. 
The results presented here serve as support 
to the more comprehensive figures provided 
by Dausset,® showing that a high percentage 
of different donor cells are agglutinated by 
leukoagglutinating sera. Abnormal protein 
patterns were not essential for the presence 
of these agglutinins. The temperature re 
quirements of the leukoagglutinin were like 
those of immune antibodies and were unlike 
those of the naturally occurring isoagglu 
tinins for erythrocytes. 

An unusual feature of the leukoagglu 
tination reaction was its inhibition by a 
normally oceurring thermolabile serum sub 
stance. The inhibiting agent was not capable 
of reverser activity once agglutination had 
taken place; thus the action of the inhibitor 
was different from the agent of normal 
serum, which reversed the normal agglu 


Nor 


did the inhibitor act as a blocking antibody 


tinin for trypsin-treated red cells.*4 


of the types seen in the Rh system. 
The 


antigen-antibody 


entire subject of inhibitors of 


reactions is obscure 
one, and the data relating to inhibitors have 
not been fully assembled. Before the nature 
of the thermolabile inhibitor of leukoagglu 
tination is clarified, a number of possibili 
ties explored in other systems will require 
This differ 


others its property. 


testing. inhibitor appears to 


from thermolabile 
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A normal serum inhibitor of hemagglutina- 
tion by virus has been reported as (1) a 
mucopolysaccharide ** and (2) a protein.** 
Gerstl et al.** reported that cold ethanol 
fractionation of sera from tuberculous pa- 
tients made possible the demonstration of 
which did not appear to be 
present in. the whole This is 
reminiscent of the loss of leukoagglutinin 
inhibitor by the fractionation of sera using 
Cann et al.4° removed 


antibodies 


same sera. 


Cohn’s techniques. 
an inhibitor in rabbit antisera by fractiona- 
electrophoresis convection 


tion with the 


technique. 


Summary 


Agglutinins for leukocytes were demon 
strated in the sera of 38 of 350 hematologic 
patients, or in the sera of more than 10% 
of the persons examined, Fifty presumably 
healthy medical students were shown not 
to have agglutinins for leukocytes. 

Leukoagglutinins were found in six dis- 
ease states not previously reported, i. ¢€., re- 
fractory anemia in pregnancy, and anemia 
of liver disease, blood loss anemia asso 
ciated with esophageal varices and_ hiatus 
hernia, myelofibrosis, and neuroblastoma. 

Sixty-four per cent of these patients with 
leukoagglutinins had no leukopenia or neu- 
tropenia at the time of testing; sixty-nine 
per cent were not consistently leukopenic or 
neutropenic, Examination of the over-all 
history of these patients showed that 44% 
had no history of leukopenia or neutropenia. 

Thirty-four, or about 90%, of the thirty- 
eight patients with leukoagglutinins had had 
transfusions prior to the test. The number 
of transfusions were as few as 2 and as 
148. 


more frequently among subjects who had 


many as Leukoagglutinins occurred 


had many transfusions. There was an in 
creasing trend relating the likelihood of a 
positive test for leukoagglutinins to the 
number of transfusions received. 

The 


without a history of transfusion were atypi- 


leukoagglutinins in four patients 


cal in character. The leukoagglutinins of 


three of these patients were not consistently 
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present several months after the initial tests 

The majority of the leukoagglutinins de- 
scribed behaved as artificially induced iso- 
agglutinins for leukocytes. The possibility 
that these leukoagglutinins are the result of 
transfusions in persons who readily manu- 
facture antibodies to antigens of leukocytes 
was discussed. 

Data and discussion were presented on 
the nature of the leukoagglutinin. 

Dr. William P. 


assistance in this study, 


Creger provided criticism and 
Stanford University School of Medicine, 2398 
Sacramento St. (15). 
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M.D., Minneapolis 


The very great importance of a rise in 
serum amylase concentration for verifying 
a suspicion of pancreatitis is generally rec- 
ognized, as is the difficulty that would be 
encountered in diagnosis without some such 
measure. Not so widely appreciated is the 
fact that the serum amylase often fails us, 
particularly if the episode is mild or the pa 
tient is not seen within the first few days. 
Clearly, any measure of the outpouring of 
amylase from the pancreas that improves 
upon the serum concentration should have 
great practical value. 

Though much has been written about uri 
nary amylase, the data and conclusions are 
conflicting, and in consequence urinary am 
ylase excretion is infrequently used in prac- 
tice. Since amylase is freely excreted by the 
kidney it seemed reasonable, on a little re- 
flection, to expect the urinary excretion to 
give information when the serum = concen- 
tration could not. This is seen from a con- 
the 
circumstances. The normal average daily 
urinary amylase excretion is roughly 2000 


sideration of following hypothetical 


units per day, and serum concentration, ap 
proximately 100 units per 100 ml. If we 
assume that but a small fraction of the cir- 
culating amylase is metabolized or excreted 
other than by the kidney, then to maintain 
the plasma concentration of amylase at 100 
units per 100 ml. 2000 units must be enter 
ing the circulation cach day, presumably 
Received for publication July 5, 1956. 
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Comparative Value of Serum and Urinary Amylase in 


The Diagnosis of Acute Pancreatitis 
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largely from the pancreas (Table 1). If the 
amount of amylase entering the circulation 
increases to 5000 units per day, the serum 
concentration would rise to 200 units per 
100° mi. 
crease in urinary excretion, and would re 
main at 100 units per 100 ml. if all of the 
excess amylase were excreted in the urine. 


if there were no concomitant in 


If a larger amount of amylase entered the 
the say 9500 
units, and only 8000 units per day, a fre- 
quent level of urinary amylase in mild 


circulation from pancreas, 


pancreatitis, was excreted, the entire reten- 
tion of 1500 units would only raise the 
serum concentration to 150 units per 100 ml. 


Taste Example of Amylase 
lixcretion 


From Cireulation 
into Urine 


Into Cireulation 
from Pancreas, 


Net Circulating 
Concentration* 


Units/Day Units/Day Units/100 Ml. 
2,000 2,000 100 
5,000 2,000 200 
5,000 5,000 100 
9,500 8,000 150 


*Assuming plasma volume of 3,000 ml. 


We do not presume that the assumptions 
underlying this hypothetical example are 
strictly correct, nonetheless it illustrates two 
important facts. Amylase on going from 
the pancreas into the circulation is diluted 
and is rapidly exereted by the kidney. 
Therefore large increments in the amylase 
released are required to raise the plasma 
concentration appreciably, and plasma con 
centration is an insensitive reflector of the 
total amount of amylase passing through 
the circulation. Much of the amylase leay 
ing the circulation is concentrated in the 
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urine and accumulates there. Therefore the 
amount excreted in a given time interval 
might be expected to reflect reasonably well 
the amount passing through from the pan- 
creas. Wohlgemuth !* showed long ago that 
amylase appears in the urine very rapidly 
after the excretory duct of the pancreas is 
ligated in the dog. Dankner and Heifetz? 
have shown that amylase appears in_ the 
urine very rapidly after the onset of an 
episode of pancreatitis and that renal func: 
tion is but transiently and partially com- 
promised in the usual case of pancreatitis. 
The prevailing viewpoints concerning the 


comparative diagnostic value of the urinary 
amylase are satisfactorily reflected in one of 


the following three conclusions: 
1. The urinary amylase is highly variable 
and is of little value.**” 
2. The urinary 
serum amylase and is of no additional 


amylase parallels the 
value." 

3. The urinary amylase may remain ele 
vated one or two days longer than serum 
values and may be helpful occasionally.7:” 
All of these conclusions would be likely to 
discourage the routine use of urinary am- 
ylase excretion in the diagnosis of acute 
pancreatitis, and in fact its use has been 
restricted largely to physicians, such as the 
group at Los Angeles County Hospital,®* 
whose personal experience has been at vari 
ance with One of the 
main sources of of confusion has been the 


these conclusions. 
frequent use of urinary concentration of 
amylase as a measure rather than the quan 
The has 
introduced by 


titative rate of excretion. result 


been excessive variability 
varying urine volumes, 
Our own experience leads us to conclude 
that the urinary amylase excretion is ab- 
normal when the serum amylase is abnormal 
if renal function is adequate, and it remains 
abnormal, as a rule, 7-10 days after the 
serum concentration has returned to normal. 


We present our evidence in this report. 


Methods and Materials 


and urinary amylase de 


the 


Procedure.—Serum 


terminations were by method of Van Loon, 
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the 
serum or urine with 


and method involves 


Likins, The 
incubation saline-diluted 
a buffered starch substrate, addition of an iodine 


Seger.” 


of 


solution, and measurement of the intensity of the 
blue color that forms with polysaccharides. 

In the initial phases of the study a 1-hour and 
a 24-hour urine specimen were analyzed for amyl- 
ase After it became apparent that the 
24-hour collection was no better than the 1-hour, 


content. 
we settled on a single two-hour specimen, to en- 
volume, and expressed the 
in units excreted per hour. Serum and 
within a 


sure an adequate urine 
result 
collected few 
both 
Analyses were completed within one or two days 


urine specimens were 


hours of each other, when were obtained 


the collection 
Patients 
patients from the general medical wards who were 


of 
Control observations were made on 27 
convalescing from illnesses in which the pancreas 
was not involved and who had normal renal fune 
tion. The diseases represented were hypertension, 


compensated heart disease, malaria, pharyngitis, 
otitis media, and various pulmonary diseases, in 
cluding asthma, emphysema, and lung abscess 
None of these patients had a previous history 
suggesting acute or chronic pancreatitis. Serum, 
I-hour urine, and 24-hour urine specimens were 
collected for analysis on each of two consecutive 
days 

Serial observations were made during 21 epi- 
sodes of acute pancreatitis occurring in 19 patients 
without of renal dysfunction. Similar 
made with 


known renal disease, one of whom had clear-cut 


evidence 


observations were in two patients 
episodes of recurrent pancreatitis. In addition one 
patient with gland 
studied briefly. These patients were consecutive 


admissions. No instance of acute pancreatitis that 


salivary inflammation was 


we knew about was omitted. 

Stability of Amylase—Stability of amylase in 
serum or urine was tested for by allowing speci- 
mens to stand at room or refrigeration tempera 
tures for as long as one week before repeating the 
analysis. The replicate values are given in Table 2 
The variations observed were no greater than the 
duplicates analyzed simul- 
had observed 


between 
Stocks 


variations 
taneously. similar 
stability. 

Technical Variations—In 12. control 
one-hour urine specimens were analyzed in dupli- 


a 
patients 
cate, The differences between the two determina- 
tions were random as shown in Table 3, the aver- 
age difference being nearly zero. The 
absolute difference, i.e., without regard to sign, 
was 14% of the mean of the two values recorded 
per patient. 

Diurnal Variations.—In 23 control patients two- 
hour urine collections were made on arising in 
the morning and before bedtime at night. The 


average 
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TABLE 2. 


Initial 
Value 


Sample 


Urine 


rerum 


* All values are concentrations in units /100 ml. 
differences in amylase excretion random as 
shown in Table 3. 
was 29%. Of 


to the sleeping hours at night 


were 
The average absolute difference 
course this cannot be generalized 
Day-to-day variation in one hour urine amylase 
excretion is also shown in Table 3. The average 
absolute difference for two consecutive days was 
35% 
ing value of 22% 
19% for 24-hour 
in Table 4 
Normal Values 


This is to be contrasted with the correspond 
for serum concentration and of 
urine excretion as summarized 


Serum, 1l-hour urine and 24 
hour urine amylase values obtained in the 27 pa 
tients without pancreatic disease are summarized 
in Table 5. The highest single serum amylase 
concentration observed in any one person on either 
day of the determination was 191 units per 100 


ml.: the highest single one-hour urine excretion 


TABLE 3. 


Determination 


Original Repeat 


Percentage Differencet 
Mean 14% 
Range 


Time of Day 


nar 
5%-20% 2%- 


Stability of Amylase in Urine and Serum * 


Repeat Values, Days 


@omment 


Refrig. 
Rm, temp. 
Rm, temp. 
Rm, temp, 
Rm. temp 
4,610 Km, temp, 
Rim. temp 
Km. temp 
444 Rm. temp, 
9,350 Rm. temp 
644 Km. temp 
474 Rm, temp 


Km. temp 
Km, temp 
Km. temp 
Frozen 


was 264 units per hour; the highest single 24-hour 
urine excretion was 4264 units per day. 
to maintain 


In order 
comparability among the measures 
for purposes of the present analysis, we therefore 
took as approximate limits of normal for serum 
amylase concentration 200 units per 100 ml.; for 
l-hour urine amylase excretion, 280 units per hour, 
and for 24-hour 4000 
units per day clinical application 
300 units per hour may be taken as a convenient 


and reasonably 


urine amylase 
For 


excretion, 
general 
accurate limit of normal for uri 
nary amylase excretion 

Analysis.—The serum and urine amylase data 
are charted serially for each patient in Figures 
1-7. The ordinate of the graphs is so constructed 
that the range of each 
subdivided into four class intervals 


normal of measure is 


The measures 


are thus approximately comparable in terms of 


Technical and Diurnal Variations in One-Hour Urine Amylase Excretion * 


Day to Day 


Second 


12% 


* All values are units per hour. 


+ Absolute difference as a percentage of the mean of the two values recorded per patient, 


Saxon et al. 


dar 

4 

2 131 144 120 
3 78 82 
4 185 195 
5 331 323 
6 3,860 
7 347 $20 
8 457 423 
9 462 336 
10 10,102 
676 
12 380 
1 405 304 40s 
2 301 $24 ae 
: 4 74 807 

| 

7 
A.M. PM First — 
82 103 82 79 50 49 
61 82 61 117 8K 
173 173 160 156 
65 65 100 108 
18% 171 183 245 187 
229 214 229 174 116 

12 52 42 75 ay 46 
4 246 76 112 12h 
74 5b 91 85 63 53 
93 69 147 147 244 
57 178 144 117 
159 149 147 246, 140 
112 77 120 127 

92 92 125 

59 79 179 15s 
116 155 76 
162 104 10% 24 
126 127 10% 125 a 
117 127 “4 93 
103 264 147 

22¢ 
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TaBLe 4.—Day-to-Day Variation of 


Serum, units/106 ml.. 
1-hr. urine, units/hr..._. 


24-hr. urine, units/day 


M. A. ARCHIVES OF INTERNAL MEDICINE: 


Amylase Values in the Normal Range 


Absolute Differences 


Percentage* 


Range Mean 


A et ual 
; Range 
1-104 1-81 
2-88 


0-68 


2-131 
1-1,255 


* Absolute difference as a percentage of the mean of the two values recorded per patient. 


The limit of normal 


horizontal 


class intervals. is indicated 
by the light line the 
graphs at the level of the fourth class interval 
The abscissa records the interval in days following 
during which studies 
were made. For each variable the available points 
are connected consecutively to bring out the se 
quence of However, values were not 
always available for every variable on any given 
day, so comparisons of the curves will occasionally 
be misleading unless the plotted points are spe 
Values exceeding 750 


drawn across 


admission the laboratory 


changes. 


cifically taken into account 
units/100 ml. for serum concentration, 1050 units 
per hour for 1- 
15,000 units per day for 24-hour urine excretion 
are recorded vertically at the top of each graph 
opposite the appropriate day of the observation 


or 2-hour urine excretion, and 


Results and Interpretations 


Time Sequence. Vigures 1-7 present the 
amylase data serially for each patient dur- 
ing the period that urine collections were 
made, The first seven patients in ligures 
1 and 2 and the two patients with renal 
insufficiency, Case 21 (Vig. 7) and Case 22, 
had 24-hour as well as |-hour collections. It 
was apparent from a comparison of the 
l-hour and 24-hour excretions in these nine 
patients that the larger collection period had 
In 22 of 29 simul 


no special advantages. 
in these 
24-hour 


observations made 
patients, the 11-hour 


were both normal or abnormal to approxi 


taneous 


and values 


mately the same degree. In six the 1-hour 


excretion was relatively more abnormal, and 
in one instance the 24-hour excretion was 
significantly more abnormal. The parallel- 
ism of l-hour and 24-hour urine amylase 
under irregular conditions of excretion is 
particularly well shown in a patient with 
extrarenal uremia whose data are portrayed 
in igure 7. In view of these observations 
as well as its inherent disadvantages the 
24-hour collection period was discontinued. 


The following summaries present the es 
sential clinical data of each patient. 

Case 1.—A 35-year-old jaundiced man who had 
had intermittent attacks of abdominal pain in the 
right upper quadrant for years was hos- 
pitalized two days after a recurrent episode of 
pain which radiated through to his back and was 
associated with nausea, vomiting, and dark urine 
His pain subsided promptly, though his icterus 
persisted, and he was ambulated on the fourth day 


had pain, at 


many 


On the seventh day he recurrent 
which time his serum amylase became abnormal 
and urine studies were requested (Fig. 1). The 
pain again subsided rapidly only to recur severely 
on the 12th day, one day after a gastrointestinal 
series was performed. At exploration the follow 
ing day the head of the pancreas was edematous 
and enlarged, the common bile duct (CBD) was 
slightly dilated, and one stone was found in the 
gallbladder, which was removed. There 
fat He improved clinically 

surgery, the tube was removed, 

feedings were begun on the 16th day. Though he 


was no 
following 


and 


necrosis, 
and oral 
showed a rise in amylase excretion on the 19th and 


2\st days, he was discharged with an indwelling 


Taste 5.—Amylase Values in Twenty-Seven Patients Without Pancreatic Disease 


Mean* 
Serum, units/100 ml 90 


urine, units/hr._. 118 


24-br. urine, units/day 1,947 


Highest 
Single 
Value 


Lowest 
Single 
Value 


Range, %* 
10-00 0-100 
62-117 44-139 
61-187 38-207 


940-3, 123 852-4,224 


* Average of 2 consecutive days’ determinations utilized in these calculations. 
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Fig. 1.—Serial serum and urine amylase values of Cases 1, 2, and 3. Determinations 


falling above the limits of each graph in this and subsequent figures are recorded vertically 
at the top of the graph in line with the day of the observation and plotted on the demarcation 


line drawn at the level of the 15th class interval. 


For each variable the available points are 


connected consecutively to bring out the sequence of changes. However, values were not always 
available for every variable on any given day, so comparisons of the curves will occasionally 


be misleading unless the plotted points are specifically taken into account 


For example, 


Case 3 has no serum values corresponding to the third and fourth one-hour urine values, so 


the curves cannot be compared in this region 


T-tube in his CBD. This was removed after two 
months during which he was essentially asympto 
matic 

Case 2.—A 
one day after the onset of severe upper abdominal 
He febrile He 


was aware of having pernicious anemia in remis 


59-year-old man was hospitalized 


pain. was and mildly jaundiced. 


and previously cholelithiasis 


Within 4 days he was eating, and by the 10th day 


sion asymptomatic 


he seemed well. His serum amylase plunged to 
normal levels by the third day, however, his uri- 
still the 


Gallstones were demonstrated 


nary excretion rate abnormal on 
10th day (Fig. 1) 
by a cholecystogram. 
normal. One 
cholecystectomy and CBD drainage. 

Case 3.—A 35-year-old man with a Billroth | 
gastrectomy the 
14th day of hospitalization for a recurrent pos 
ulcer 


was 


\ gastrointestinal series was 


month later he was subjected to 


had his stomach reresected on 


terior penetrating gastric which was ad 


herent to the pancreas. He developed a subhepatic 
abscess, which was opened on the 20th day, after 
which a pancreatic fistula drained 1.0-1.5 
of fluid a day for a prolonged period. From the 
25th to 50th days he had many attacks of 
dominal pain associated with fever, nausea, retch 
The chart (Fig. 1) records 


liters 
ab- 


ing, and distention 


Saxon et al. 


serum and urine observations made between the 
28th and 42d days. The amylase concentration of 
the fistula fluid was 16,300 units/100 ml 
28th day 
later, requiring 
therapy 
sided and the fistula closed 

Case 4.—A 40-year-old 
worker complained of shaking chills and fever, 
headache, stiff neck, muscular aching, abdominal 
Ile was 
upper quadrant and epigas 


on the 


He eventually recovered five months 


further 
the 


two explorations and 


radiation before inflammation sub 


Negro slaughter-house 


nausea, vomiting, and diarrhea 


the 
trium anteriorly and in the costovertebral angles 


pain, 
tender in right 
bilaterally posteriorly. His white blood cell count 
and sedimentation rate were elevated. His hemo 
globin concentration was 9.2 gm/100 ml. on ad 
mission and rose slowly to 14.0 gm/100 ml. over 
weeks. ECG was with 
His serum bilirubin was 1.6 mg/100 


the next 13 consistent 


pericarditis 


ml, and sulfobromophthalein (Bromsulphalein) 
retention, 10% in 45 minutes. A fasting blood 
sugar was slightly abnormal. Blood, urine, and 


spinal fluid cultures were negative. Agglutination 


tests were positive for Leptospira pomona 


Amylase studies (Fig. 2) were performed because 
He was treated with tetra- 


The final clinical 
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of the abdominal pain 


cycline and improved rapidly 


ASE +2 Case a¢ Case 
‘ 
Surger 
| it 
i 
| 
| 


A 


diagnosis was leptospirosis with meningeal, cardiac, 
hepatic, pancreatic, and renal involvement 

Seven months later he was readmitted with 
symptoms suggesting diabetes mellitus. A fasting 
blood sugar and glucose tolerance test were ab- 
normal. There was no family history of diabetes 

Case 5.—A 42-year-old man complained of in- 
termittent upper abdominal pain and vomiting for 
many months. He was slightly febrile, and a small 
mass was palpable in the left upper quadrant of 
his abdomen. Two years previously he had had 
a cholecystectomy, sphincterotomy, and drainage 
of a pseudocyst in the head of the pancreas, One 
year previously he had readmitted with a 
mild recurrence of acute pancreatitis 


been 


He appeared to do well until the seventh day, 
when he had a chill and fever following a barium- 
enema study and lapsed into shock. His hemo 
globin concentration dropped rapidly from 14.4 to 
11.7 gm/100 ml of 
A negative. The 
serum bilirubin concentration rose to 2.1 mg/100 
ml. 


without external evidence 


bleeding blood culture 


was 
He improved gradually, however, fever, pain, 
and the mass persisted, and he was explored on 
the 17th day, at which time urine studies were 
begun (Fig. 2). A pseudocyst of the tail of the 
pancreas containing approximately 1 liter of bloody 
fluid was resected 
asymptomatic 
months later. 


He recovered rapidly and was 


on follow-up examination — three 
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Cast 6—A 42-year-old former alcoholic was 
admitted for CBD transplantation because of re- 
peated attacks acute pancreatitis. Fifteen 
months previously he had been explored for a 
perforated duodenal ulcer and was found to have 
pancreatitis. Five later he had a chole- 
sphincterotomy which did not 
relieve the attacks entirely. Glucose tolerance was 
abnormal. 


of 


months 
cystectomy and 
Amylase values are given in Figure 2. 
He was asymptomatic, and choledochoduodenos- 
tomy was carried out uneventfully. 

He was readmitted one year later with recur- 
ring upper abdominal pain precipitated three 
months previously by an automobile accident in 
which he suffered a blow to his abdomen. Serum 
amylase at another hospital four days before ad- 
mission was 3000 units/100 ml. 
shown in Figure 3. 


Our studies are 
His pain, fever, and leuko- 
cytosis subsided in seven days, as did his urinary 
amylase, and he was discharged on the eighth day 
despite a rebound of his urinary amylase. At our 
request a white cell count was obtained before he 
left the hospital. It was 20,000 cells/cubiec milli- 
meter. 
Cask 7.—A 58-year-old alcoholic complained of 
crampy upper abdominal pain and vomiting. He 
had had many attacks. He manifested a 
slight fever, abdominal tenderness, ileus, elevated 
sedimentation rate, and slightly abnormal fasting 
blood sugar. A midday urinary amylase determina- 
tion was abnormal, even though the total 24-hour 


such 
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Ys 
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excretion fell within the normal range (Fig. 2) 
He left the hospital against advice on the seventh 
day with a presumptive diagnosis of acute recur 
rent pancreatitis. 

Case 8.—A 30-year-old Negro serviceman com- 
upper pain unrelieved 
by vomiting. He had had five similar previous 
attacks, pancreatitis. He 
recovered rapidly (Fig. 2) and was transferred 
to a Navy hospital on the sixth day. 

Six months later he was readmitted with simi 
lar complaints and epigastric tenderness. Serum 


plained of midabdominal 


each diagnosed acute 


amylase values were normal, and urinary excre- 
tion, (Fig. 2). He improved rapidly, 
however, recovery was delayed by his development 


abnormal 


of a toxic psychosis due to alcoholism. 

Case 9.—A_ 30-year-old complained 
malaise, muscular aches, chilliness, fever, and sore 
throat. He had tender submaxillary 
glands, cervical adenopathy, and pharyngitis. His 
temperature was 103 F, and white blood cell count, 
26,400/cubic millimeter. Beta-hemolytic strepto- 
coccus was cultured from his throat. His siala- 
in abnormal urinary excretion of 


man of 


enlarged 


denitis resulted 


amylase (Fig. 2). He responded promptly to 
penicillin. 
Case 10—A 47-year-old alcoholic had pain in 


the upper abdomen, nausea, and vomiting for one 


week before admission. He had had similar pain 


previously and had been hospitalized once with a 
\fter 


diagnosis of acute pancreatitis. admission 


his pain and fever persisted for six days, after 
which gastric suction was discontinued and oral 
feedings started. A mild recurrence followed and 
his urinary amylase rose transiently as shown in 
Figure 3. A second transient recurrence of nausea 
and pain occurred on the 14th day following a 
gastrointestinal series and cholecystogram, which 
He was discharged on the 18th day, 
normal 


were normal. 
being asymptomatic and having serum 


amylase. his urine amylase was 


cell 11,550/ 


sedimentation 52 


The same day 
abnormal ; 
and 


slightly his white count, 


cubic millimeter, his rate, 
mm. in one hour, 

Case 11.—A_ 40 year-old 
complained of upper abdominal pain with radiation 
to the left shoulder and vomiting for three days 
He was febrile and had upper abdominal tender 
A white cell count was 22,000/cubic milli 


He improved rapidly and was started on 


bibulous bartender 


ness 
meter. 
oral feedings on the fourth day, at which time 
his white 11,450/cubic millimeter 
Stools blood, 
gastrointestinal series on the fifth day was normal 
the 7th day, however, his 


count was 


were negative for occult and a 


He was afebrile by 
urinary amylase was rising (Fig. 3), and on the 


10th day his white cell was 20,350/cubic 
millimeter, and sedimentation rate, 96 mm. in an 


count 


hour. He remained symptom-free and was dis 
charged on the 14th day with a diagnosis 
alcoholic gastritis, which we would replace with 


acute pancreatitis 


Case 
10 


Case 


Case Case 


Fig. 3. 
12, and 13. 
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Case 12,—A 64-year-old jaundiced man com- 
plained of pain in the right upper quadrant, nausea, 
and vomiting. He was explored for cholecystitis 
and choledocholithiasis. No gallstones were found, 
however, his gallbladder was inflamed and tense 
and his CBD was dilated and thickened. Minimal 
fat necrosis was evident about the pancreas, which 
appeared slightly inflamed 
gery the patient developed a transient acute toxic 
psychosis lasting but three days. The first 
amylase value obtained one week following sur 
gery was slightly abnormal (Fig. 3). 
his convalescence was rapid and uneventful 

Case 13.—A_ 67-year-old 
fever, abdominal pain, nausea, and vomiting for 
several days. 
in the tail of his pancreas was resected, and nine 
months previously a CBD transplant 


Three days after sur- 
urine 
Otherwise 


man complained of 


Two years previously a pseudocyst 
was per- 
formed because of symptoms the 
presence of a mass in the head of the pancreas. 
He was treated for acute pancreatitis and im- 
proved rapidly, being asymptomatic by the fifth 


recurrent and 


day. On the seventh day his urine amylase was 
transiently abnormal (Fig. 3), and the next day 
he was slightly febrile 
uneventful. 
Case 14.—-A 43-year-old alcoholic complained 
recurrent upper pain, fatty 
intolerance, and diarrhea years. 
weeks previously, following excessive drinking, he 
suffered abdominal pain, hematemesis, and melena. 
In addition to antacids he received chlorpromazine, 
25 mg. t.i.d., which took until 
Three days previously nausea and vomiting re- 
curred and he became jaundiced. His jaundice was 


Recovery otherwise was 


of abdominal food 


for two ‘Three 


he admission 


M. 


A. ARCHIVES OF INTERNAL MEDICINE 
obstructive in type, and a diagnosis of chlorproma- 
zine toxicity was entertained. Because of his com- 
plaint on the fourth day of “gas pains” in his 
upper abdomen following a gastrointestinal series, 
amylase studies were performed, with the results 
seen in Figure 4. By the 15th day he had no com- 
plaints, and recovery from his toxic hepatitis was 
complete by the 23d day. 

Pancreatitis was not suspected clinically in this 
man. He was studied because we were looking for 
patients with abdominal pain. To rule out a pos- 
sible effect of chlorpromazine, three asymptomatic 
psychiatric patients receiving moderate or large 
All had 
normal serum and urinary amylase values 

Case 15.—A_ 31-year-old alcoholic complained 
of upper abdominal pain, nausea, vomiting, and 
He febrile and mani- 
fested abdominal tenderness. His white cell count 
was 20,000/cubic millimeter, and his sedimentation 
A clinical diagnosis of 


doses of chlorpromazine were studied. 


fever for five days. jas 


rate, 80 mm. in one hour. 


acute pancreatitis was made despite a normal 


serum amylase, and urinary studies were started 
(Fig. 4). 
improved 


Liver function tests were abnormal but 


rapidly. Gastric suction discon- 
tinued on the third day and a cholecystogram and 
This fol- 


lowed by a transient rise in urinary amylase for 


was 


gastrointestinal series performed. was 
two days. By the seventh day his temperature was 
normal, however, the white cell count was 20,900/ 
the rate, 67 
His abdomen was still tender, and 


cubic millimeter, and sedimentation 


mm. in an hour 
he noted moderately severe pain on deep palpation 
in the left upper quadrant. His left diaphragm 
A repeat cholecystogram 


was elevated on x-ray. 
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and a barium enema performed on the seventh and 
eighth days, were followed by a 
transient rise in urinary amylase. By the 14th 
day he was essentially asymptomatic, though there 
was still vague in the upper left 
abdomen. gastrointestinal series, barium 
enema, and second cholecystogram were normal 
In this patient, the clinical diagnosis, hospital 
course, and laboratory findings were corroborated 
by the urinary amylase excretion but not by the 


respectively, 


a resistance 


serum amylase concentration. 

Case 16.—A_ 30-year-old 
complained of upper abdominal pain for five days 
His abdomen tender, was febrile, his 
white cell count was 15,000/cubic millimeter, and 
he had a trace of sugar in his urine as well as 
a fasting blood sugar of 142 mg/100 ml. Four 
“appendicitis” 
after 


bibulous bartender 


he 


years previously an exploration for 
revealed acute pancreatitis. Subsequently, 
recurrent bouts of abdominal pain, he had a chole- 
cystectomy and sphincterotomy. Following 
mission his temperature gradually fell to normal 
by the eighth day, and his abdominal tenderness 
relented slowly. His serum amylase dropped pre- 
cipitously, while his urinary excretion more or 
less paralleled the clinical course (Fig. 4). On 
the 16th day his white cell count was 10,500/cubic 
millimeter, and his sedimentation rate, 28 mm. in 
He was discharged the next day. 

A 33-year-old alcoholic complained 
of acute upper abdominal pain, and 
vomiting for one day. He was markedly tender 


in the epigastrium. He was slightly febrile, and 


one hour. 
Case 17. 
nausea, 


his white cell count was 24,400/cubic millimeter. 
pancreatitis 
seven and eight His urinary 
amylase was markedly abnormal, while his serum 
concentration was but slightly abnormal (Fig. 4). 
The abdominal tenderness receded gradually, as did 
his fever. By the 11th day he only noted slight 
epigastric tenderness and tolerated a low fat diet. 
continuous 


He had had two other episodes of 
years previously 


Thereafter his was 


Gastrointestinal 


improvement 
series and cholecystogram were 
normal on the 22d day. 

Case 18.—A 55-year-old former alcoholic com- 
plained of generalized abdominal pain for one 
day. The pain localized to his epigastrium, where 
rebound tenderness was elicited. His temperature 
varied between 99 and 102 F, and his white cell 
count was 16,800/cubic millimeter. He had had 
several previous episodes of severe upper abdomi- 
nal pain. For the first 14 days there was little 
change in the abdominal pain, localized tenderness, 
fever, and leukocytosis, after which improvement 
was rapid. On the 16th day gastric suction was 
stopped. Mild pain and tenderness persisted for 
three more days, after which he became asympto- 
matic. The relatively greater abnormality of 
urinary as compared to serum amylase during the 
One 
and 


Some 


symptomatic period is shown in Figure 5. 
month after cholecystectomy 
choledochoduodenostomy 


convalescence 


were performed 


evidences of fat necrosis were present at surgery. 
and CBD were normal 
59-year-old bartender complained 


He 


The gallbladder 
Case 19.—A 
acute upper 


of abdominal pain for six, days 


Fig. 5.—Serial serum and urine 
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A. 


admitted to only one previous episode of abdominal 
He was hospitalized two years previously 
with delerium On 
admission his temperature was 104 F; his white 
cell count, 20,000/cubic millimeter, and his serum 
bilirubin, 2.3 mg/100 ml. He required gastric suc- 
tion, parenteral fluids, antibiotics, antispasmodics, 
and narcotics for 16 days before improvement was 
evident. His temperature until 
the 20th day, at which time he still had a mild 


pain 


for acute alcoholism tremens. 


was not normal 


leukocytosis. His urinary amylase was abnormal 
15 days after his serum concentration had become 
normal and was always relatively more abnormal 
during the entire course of the illness (Fig. 5). 
A gastrointestinal series and cholecystogram were 
normal on the 21st day. Convalescence was rapid 
thereafter, except for transient mild fever on the 
23d and 24th days, and he was discharged on the 
32d day 


Case 20.—A 38-year-old man complained of pain 


in the left upper quadrant, nausea, and vomiting 


of 12 hours’ duration. He had been jaundiced 
following a similar attack six years previously, 
at which time he was thought to have gallstones 
He had gotten along reasonably well since then 
on a low fat diet, although he had numerous mild 
attacks of pain. 
man who was acutely ill, with a temperature of 
103 F. His upper was board-like and 


Examination revealed an obese 


abdomen 
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generally tender, and his bowel sounds were hypo- 
active. Two plus albuminuria and_ bilirubinuria 
were present on urinalysis. Blood hemoglobin 
was 188 gm/100 ml.; WBC, 28,000/cubic milli- 
meter, with 93% neutrophiles. 
were normal, as were all liver function tests ex- 
cept the bilirubin concentration, which was 1.9 mg/ 
100 ml. Flat and upright films of the abdomen 
revealed adynamic ileus without free gas. Serum 


Serum electrolytes 


and urinary amylase were abnormal, as charted 
(Fig. 6). Within two days of admission a definite 
mass became evident in the left upper quadrant. 
He was treated with gastric suction, antibiotics, 
antispasmodics, sedatives, and narcotics as needed, 
in addition to parenteral fluids, electrolytes, and 
blood. This was continued for 20 days, during 
which time he 25 Ib. and had varying ab- 
dominal pain, prominence of the mass, fever, and 
leukocytosis. 
the fourth 
fluctuated in the range, 
gradually. After the 20th day the mass was no 
longer palpable, abdominal tenderness was mini- 
mal, and almost afebrile. His 
hemoglobin was 14.4 gm/100 ml., and his blood 
sugar and serum electrolytes were normal. The 
gastric tube was removed and oral feeding started. 
Treatment otherwise continued before, 
and a low fat diet was tolerated for the next nine 


lost 


The serum amylase was normal by 
the 
abnormal 


day, however, urinary amylase 


decreasing 


he was blood 


was as 
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Fig. 6.—Serial serum and urine amylase values of Case 20. 
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days, during which time his WBC fluctuated 
about 14,000/cubic millimeter and his temperature 
about 99 F. His urinary atnylase dropped into 
the normal range on the 26th day. On the 27th 
day a cholecystogram was abnormal showing no 
concentration of dye, and a gastrointestinal series 
delineated clearly an extrinsic mass, presumably a 
In followed 


involved 


large pancreatic cyst. view of what 


the 
were clearly unfortunate, 


manipulations in these procedures 


The patient seemed to do well for the next 
three days, although some tenderness on palpation 
was noted in the upper abdomen, and his urinary 
amylase became abnormal again. The next day 

the 31st day—he suddenly began to vomit bright 
red blood and lapsed into shock, his hemoglobin 
dropping to 10.1 gm/100 ml. He was given 4500 
whole blood over two days and then ex- 


He was found to 


ml. of 
plored when bleeding persisted 
have a large pseudocyst of the pancreas, contain 
ing approximately 1800 ml. of fluid. The cyst was 
intimately adherent to surrounding structures, in 
cluding the stomach, and bleeding from an antral 
gastritis, and a superficial duodenal uleer was 
The gallbladder and 
Catheter drainage of the cyst, vagotomy, 
were performed. The amylase 
concentration of the fluid was 26,440 and 
22,400 units per 100 ml two occasions. The 


continued over 


noted common duct were 
normal. 
and pyloroplasty 
cyst 
on 
urinary values slightly abnormal 
the next eight days, when collections were stopped 

Postoperatively the patient did well, and on the 
fourth day the gastric tube was removed, an ulcer 
diet with skimmed milk being well tolerated. By 
the 15th postoperative day pancreatic drainage was 
50 ml, and his temperature and abdominal 
findings were normal. He in the 
hospital until the pancreatic catheter was removed, 
At that 


gastroimtestinal series 


only 
was observed 
two months after the operation time a 
cholecystogram and were 
normal, 

In summary, continued activity in a patient with 
prolonged pancreatitis and a pancreatic pseudo- 
cyst the amylase 


excreted in the urine but not in the serum concen 


was reflected in quantity of 


tration 


21 who had 
been drinking excessively 
plained of abdominal 


severe vomiting for one week. 


45-year-old Mexican, 
for three weeks, com 


Cast 


upper pain, nausea, and 
He was markedly 
in 
upper quadrant. His 
19,700/cubie 


in 


dehydrated generally and moderately tender 
the epigastrium and right 
initial white cell count was 
millimeter; sedimentation rate, 78 
hour; hemoglobin concentration, 16.6 gm/100 ml. ; 
BUN, 95 mg/100 ml.; chlorides, 47 mEq/liter, 
and COs, 26.6 mEq/liter. The sequential changes 
in body weight, sedimentation 


hemoglobin concentration, 
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chlorides, BUN, serum amylase, 1-hour urine 
amylase, and 24-hour urine amylase over a 36-day 
period of hospitalization are presented graphically 
in Figure 7. 

He was treated for acute pancreatitis and extra- 
renal uremia. Within three days his dehydration 
was markedly improved and his abdominal pain 
had A low-grade fever persisted {for 
two weeks. With the forcing of fluids during 
the first three days his azotemia cleared rapidly 
and his urine output reached a peak on the seventh 
day, as did his urinary amylase. However, paren- 
teral fluids were discontinued, and his daily intake 
of fluids dropped from 4 liters to 1 to 2 liters, 
resulting in a corresponding decrease in urine 
volume and During the 
last three weeks of hospitalization his renal func- 
tion continued to improve, however, his clearance 
of amylase remained low. On the 27th day his 
PSP excretion rebounded to 61% in 30 minutes, 
probably reflecting the hyperfunction of a mildly 
damaged organ. His sedimentation rate dropped 
gradually to almost normal limits by the 34th day, 
and he gained 15 Ib. in weight. Three months 
later his blood hemoglobin was 15.2 gm/100 ml.; 
sedimentation rate, 21 mm. in one hour; BUN, 
10 mg/100 ml.; PSP excretion, 42% in one-half 
hour; creatinine clearance, 109 ml/minute; serum 
223 units/100 and urine amylase, 


subsided. 


in amylase excretion. 


amylase, 22. 
133 units/hour. 

Before discharge hepatic function 
cholecystogram, a 


tests were 


normal, were a gastro 


intestinal series, a barium enema, and an intra 


as 


venous pyelogram. 

Six months after the episode described he was 
readmitted under similar circumstances and with 
similar, though less severe, abnormalities. His 
hemoglobin was 17.8 gm/100 ml.; BUN, 69 mg/ 
100 ml.; chlorides, 69 mEgq/liter, and serum 
amylase, 440 units/100 ml. Within one week all 
the measures had reverted to normal, with the 
possible exception of the serum amylase, which 
dropped to 198 units/100 ml. 

Case 22—A 41-year-old asymptomatic man was 
hospitalized because of an elevated serum amylase 
obtained in a follow-up clinic. Twenty years 
previously he had been treated for acute glomer- 
ulonephritis. Two years previously he had a 
cholecystectomy and CBD exploration for severe 
acute cholecystitis and cholelithiasis. His serum 
amylase ranged from 420 to 708 units/100 ml 
preoperatively and rose transiently to 1209 units/ 
100 ml. postoperatively. His pancreas was mod- 
erately enlarged and inflamed at surgery. Prior 
to discharge four months later his PSP excretion 
was only 15% in one-half hour. His BUN was 
normal. He was observed for six months while 
a T-tube was in his CBD. At all times his serum 
remained about 300-400 units/100 ml., 
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TABLE 6.—Amylase Values in Case 22 or exists chronically, as in Case 22, neither 
he serum nor the urinary amylase ves 
Day —_Units/100 ‘MI. Units/Hr, Units/Day reliable information. 

330 

5 319 156 2,238 

57 

‘ 308 Comment 


The relative superiority of the urinary 


the level observed at this admission. On the 3d, amylase excretion over the serum amylase 
5th, 8th, and 14th days of hospitalization he was concentration is unequivocal in the patients 
observed vas have ae and urine amylase values We have studied. In no instance was the se 
as shown in Table 6. The serum values were 
presumably related to his chronic subclinical renal 


rum concentration abnormal when the urine 


excretion was normal except in the pres 
ence of renal insufficiency, in which case 


insufficiency primarily 


Frequency of Abnormal Values.--Two 
neither measure is valid. We are led to 


recommend the use of the urinary amylase 


of the 19 patients with acute pancreatitis 


uncomplicated by renal insufficiency were 


routinely in preference to the serum deter 


observed twice, providing 21 periods of hos- 


mination if only one procedure is to be 


pitalization for analysis. In each of these 


used. Wide variations are to be expected in 
21 patient studies (as well as that of the pa Se ae 
the extent to which the urinary excretion 


patient with sialitis) the urinary amylase lags behind the serum concentration in their 


excretion was abnormal one or more times — seturn to normal levels, depending upon the 
when the serum concentration was normal. severity of the episode and the reservoir of 
All told, the urinary amylase excretion Was unexcreted amylase. In mild episodes which 
abnormal 83 times (including two measure pass over promptly, such as the first admis 
ments in the patient with sialitis) when the sien Cane Figure 2, the urinary 


serum concentration was normal, The serum yates may plunge to normal almost as 
concentration was never abnormal when the rapidly as the serum levels, At the other 
urine excretion was normal, In every in extreme patients with severe pancreatitis 


stance where both were abnormal, the rela- and pseudocyst formation may have a con 


tive degree of abnormality of the urinary tinuing source of amylase feeding slowly 


excretion exceeded that of the serum cOn- into the circulation for many weeks, result 
centration. Though marked variations de ing in prolonged periods of abnormality of 
pending upon the nature of the episode were urinary excretion only, as in Case 20, in Fig 


to be expected, the serum concentration ure 6. The typical patient sent to a refer 


usually returned to normal within 4 days, ence hospital such as ours has his illness 


and the urinary excretion generally re- for more than a few days and excretes am 
mained abnormal 7 to 10 days longer. In ylase abnormally 7-10 days after his serum 


the instance of Case 20, with a large cyst as ¢oncentration has returned to normal. 


a continuing source of amylase, the urinary No systematic attempt was made to cor 


excretion remained abnormal at least 37, relate urinary excretion of amylase with 


days after the serum concentration had re symptomatology or other measures of activ 


turned to normal. ity as the study progressed. However, when 


In none of the foregoing patients was the serial data were plotted and studied in 


renal dysfunction a problem. BUN’s on relation to the hospital course, the corre 
admission varied from 5 to 29 mg/100 ml. lation was surprisingly good despite the lack 
Those values over 20 mg/100 ml. promptly of detail in the clinical records. In Cases 6 
dropped to the range of 10-15 mg/100 ml. (1955 admission), 10, 11, and 13 minor 
within one or two days. When significant recrudescences of urinary amylase abnor- 
renal insufficiency complicates an episode of — mality correlated well with such signs of 
activity as the white blood cell count, the 


acute pancreatitis transiently, as in Case 21, 
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sedimentation rate, and the presence of 
fever. In Cases 1, 15, 16, 18, 19, and 20 the 
degree and duration of abnormality of the 
urinary amylase correlated well with the 
clinical course as a whole, being reminiscent 
A.A.) reported by 
No such correlation be- 


of a patient (Case 
Stocks in 1916, 
tween clinical course and serum amylase 
concentration was evident. 

An of 
portance because of its frequency in our 
small group of patients concerns the hazards 


incidental observation some im 


of manipulative procedures in patients with 
acute pancreatitis who have but recently be- 


come asymptomatic. Two patients (Cases 5 


and 20) who had become asymptomatic and 
who had pseudocysts which were no longer 
palpable went into shock due to hemorrhage 
following manipulative x-ray 
studies and required emergency exploration. 
Another patient (Case 1) was explored for 
a severe recurrence of pain following a 
gastrointestinal series. Vive other patients 
(Cases 10, 11, 14, 15, and 19) had mild 
recrudescences of activity following manip- 


abdominal 


ulative x-ray procedures or premature insti- 
tution of oral feedings. The healing process 
in acute pancreatitis cannot be rushed, and 
complete rest for the gland is essential. The 
inflamed gland is particularly sensitive to 
the slightest trauma, and manipulation of 
any kind should be delayed until a liberal 
interval following the complete subsidence 
The duration 
of this interval will vary somewhat, depend- 


of the process has elapsed. 


ing upon the severity of the episode. How- 
ever, in the typical attack it should probably 
be two or three weeks at least. 

One additional incidental observation of 
note is the finding of pancreatitis as a mani- 
festation of leptospirosis in Case 4. Though 
abdominal pain is a frequent finding in this 
illness, pancreatitis has not generally been 
included as a manifestation. It would be of 
interest to study urinary amylase excretion 
in an unselected group of such patients, 


Summary 
Simultaneous serial observations of se- 
rum amylase concentration and urinary am- 
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ylase excretion were made in 19 patients 
without evidence of renal dysfunction who 
had 21 episodes of acute pancreatitis, in 1 
patient with sialitis, and in 2 patients with 
renal insufficiency, 

In the absence of renal insufficiency, the 
urinary excretion rate was always abnormal 
when the serum concentration was abnor- 
mal, and the relative degree of abnormality 
was greater for the urinary values as a 
rule. In each of these patients the urinary 
excretion was abnormal one or more times 
when a simultaneous serum value was nor- 
mal, All told, the urine value was abnormal 
83 times when the serum concentration was 
In no instance was the serum con- 
abnormal when_ the was 
normal, The serum concentration usually 
returned normal within three or four 
days, however, the urinary excretion gen- 
erally remained abnormal 7 to 10 days 
longer. In one patient with a pancreatic 
cyst containing over 25,000 units of amylase 
per 100 ml., the daily urine excretion re- 
mained abnormal at least six weeks after 
the to 
normal. 


normal. 
centration urine 


to 


serum concentration returned 

The urinary amylase excretion reflected 
the clinical course of the patient much more 
adequately than the serum concentration. 

The hazards of manipulative x-ray proce- 
dures before the pancreatitis subsides com- 
pletely or of premature institution of oral 
feedings were strikingly demonstrated by 
the occurrence of serious complications in 
3 and of minor recrudescences in 5 of the 
19 patients with acute pancreatitis. 

Acute pancreatitis occurred as a manifes- 


tation of leptospirosis in one patient. 


Veterans Administration Hospital, 54th St. & 
48th Ave. S. (17) (Dr. Zieve). 
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Bacteremia Due to Diplococcus Pneumoniae 


Associated with Disease of the Biliary Tract 


ALEXANDER SCHIRGER, M.D.; WILLIAM J. MARTIN, M.D.; CARL G. MORLOCK, M.D., and ARCHIE H. 


BAGGENSTOSS, M.D., Rochester, Minn. 


Bacteremia due to Diplococeus pneumo- 
niae frequently occurs during the course of 
pneumococcal pneumonia, particularly when 
the infection is fulminating. lndocarditis, 
most commonly involving the aortic valve, 
pneumococeal pneumonia 


may complicate 


and is characterized by persistent 
mococcal bacteremia. In pneumococcal men- 
ingitis at 50% 
bacteremia due to D. pneumoniae.' 
blood 


pneumococci in the absence of pneumonia, 


pneu 


have 
How- 
stream by 


least patients 


ever, invasion of the 
endocarditis, or meningitis is unusual. 

On the addition of whole bile or bile salts, 
pneumococci autolyze with great rapidity, 
and clearing of a turbid suspension of or- 
ganisms occurs within a matter of minutes. 
The phenomenon of bile solubility is due 
apparently to activation of autolytic en- 
zymes of the pneumococci by the bile. If 
the enzymes are first inactivated by heating 
the suspension of cocci to 65 C for 30 min- 
utes, autolysis no longer takes place when 
bile is added? 

An infected biliary tree is not a rare por 
tal of entry for certain organisms which in- 
vade the blood stream,* but invasion of the 
biliary tree by pneumococci is an extremely 
unusual clinical finding, apparently because 
of the bile solubility of the organisms. 

It is apparent that disease of the biliary 
tract associated with bacteremia due to D. 
pneumoniae raises many interesting ques 
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tions. We are presenting two cases which 
appear to represent such coincident unusu- 
alities, 


Report of Cases 


Case 1.—A white man, 50 years of age, was 
first seen at the Mayo Clinic in August, 1946, with 
the chief complaint of epigastric pain of three 
months’ duration. The patient related that in 
1943 he had had intermittent bouts of chills and 
fever and was suspected of having acute chole- 
cystitis. At laparotomy, stones were found in 
the gallbladder, and cholecystectomy per- 
formed; a T-tube was inserted in the common 
bile duct and left in place for nine months. In 
that same year glycosuria was detected and the 
blood sugar was found to be elevated. Estimations 
of the fasting blood sugar had been made at 
monthly intervals since that time; use of insulin 
recommended. 


was 


had not been 

One year after cholecystectomy the patient be- 
gan to have recurrences of fever but had not had 
At that time exploration of the 


further chills 


common bile duct resulted in removal of a stone. 
A T-tube was reinserted in the duct and left in 
place for four months. From that time (1944) 
until May, 1946, he had felt generally well. 
Three months prior to his visit to the clinic 
the patient had had a recurrence of fever (101 
to 102 F) and intermittent epigastric pain extend- 
ing around the right costal margin to the back 
The fever had been present daily and had sub- 
sided only aiter a course of penicillin. However, 
it had shortly after administration of 
penicillin was discontinued. He recalled a striking 
resemblance between his present abdominal pains 
and the distress experienced prior to removal of 
the stone from the common duct in 1944. No 
jaundice had been noted by either the patient or 
his wife, but the stools had been clay colored for 
He had lost 25 Ib 


recurred 


the preceding three months. 
since June, 1943. 

Positive findings on physical examination in- 
cluded the general impression of a man with a 
long-standing illness, a liver which was_ palpable 
and tender, and a small incisional hernia 


= 


Pertinent data found on initial laboratory ex- 
aminations included a concentration of hemoglobin 
of 125 gm. per 100 cc. of blood and 3,550,000 
erythrocytes and 12,200 leukocytes per cubic milli- 
meter of blood. A differential count of leukocytes 
revealed 63% neutrophils, 26.5% lymphocytes, 10% 
monocytes, and 0.5% eosinophils. Results of the 
flocculation test for syphilis were negative. The 
only abnormality revealed by urinalysis was gly- 
cosuria. A test for acetone in the urine showed 
positive results, but diacetic acid was not detected. 
Roentgenograms of the thorax, abdomen, and 
upper portion of the gastrointestinal tract were 
considered to be within normal limits. Estimation 
of the fasting blood sugar revealed it to be 
235 mg. per 100 cc. of blood. The concentration 
of direct reacting bilirubin was reported as 0.7 
bilirubin as 0.9 mg. per 
was no retention of 


mg., and the indirect 
100 cc. of serum. There 
bromsulphalein in the serum one hour after the 
administration of the dye in amounts of 5 mg. per 
kilogram of body weight. The sedimentation rate 
of erythrocytes was 93 mm. in one hour (Wester- 
gren method). Estimation of the serum amylase 
was within normal limits. 

On the eighth day after admission to the clinic, 
the patient suffered a sudden shaking chill and 
Thereafter 
the patient chills 
and fever, with temperatures ranging up to 104.2 F. 
Since the patient was certain that his febrile epi 
sodes in the past had responded to administration 
of penicillin, after three consecutive cultures of 
the blood were obtained, crystalline 
penicillin in amounts of 20,000 units was given 


was found to have a fever (103 F). 


continued to suffer recurrent 


aqueous 


by the intramuscular route every three hours. The 
blood cultures subsequently were reported as yield 
ing D. pneumoniae, approximately 500 colonies 
per cubic centimeter, and the organism was _ re- 
ported to be sensitive on testing, in vitro, to 0.1 
unit of penicillin per milliliter. Two days after 
penicillin, the patient's 

Blood 


fever 


instituting therapy with 
temperature was normal and remained so 
cultures obtained after the subsidence of 
were reported as negative 

The 


manifestations of 


that the 
with 
duct 


impression was definite 


infection 


clinical 
were coincident 


intermittent blockage of the common bile 
and that the bacteremia was secondary to 
obstruction. It was deemed wise to explore the 


common bile duct, but with subsidence of fever the 


such 


general status of the patient improved, and he 


elected to defer the procedure. 
ploration was carried out elsewhere a short time 


Abdominal ex 


later, and inoperable carcinomatous obstruction of 
the common bile duct was described. 

Case 2.—A_ 60-year-old white 
seen at the Mayo Clinic in August of 1943 with 
the chief complaint of abdominal pain and jaun 


man was first 


Schirger et al. 
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dice. Three previously the patient first 


suffered pain in the right upper portion of the 
The pain recurred frequently and was 


years 


abdomen. 
often rather severe. One year after onset of pain, 
jaundice developed, and, because of this complica- 
tion, abdominal exploration and cholecystoduode- 
nostomy Gallstones were not 
found at this exploration. After operation he had 
felt relatively well until the winter of 1942, when 
he began to have recurrence of the pain in the 
right upper part of the abdomen associated with 
times 


were performed. 


fever and a shaking chill two to three 
weekly. About seven weeks prior to his admission 


to the clinic the patient had become visibly jaun 


diced. Physical examination revealed a_ mildly 
icteric, very thin man whose upper abdominal 
region was rather tender and whose liver des 


cended 2 in. (5 em.) below the right costal margin 
on deep inspiration and was very tender along 
the edge. 

The clinical impression was that of partial ob- 
struction of the common duct, and laboratory data 
were confirmatory. The serum bilirubin was ele- 
reading of 2.1 mg. of direct- 
and 0.3 mg. of indirect 
reacting serum bilirubin. The patient underwent 
abdominal exploration. The wall of the gallbladder 
was inflamed and edematous. Between the upper 
end of the gallbladder and the common duct was 
The distal end of the 
The bile 
in the proximal portion of the common duct was 
under greatly increased pressure, and many small 
Cholecystectomy 


vated, with a 


reacting serum bilirubin 


a small localized abscess 


common duct was partially constricted 


stones were encountered therein 
was performed. Because the 
common duct was felt to be on an inflammatory 
basis, a reconstructive operation on the duct was 
I8F. catheter. This catheter 
The patient made an un- 


stricture of the 


done over a No. 
was sutured in_ place. 
from the operation and was 


16th post 


eventful 
dismissed 


recovery 
from the hospital on the 
operative day. 

The patient was readmitted to the 
March, 1944, at which time he reported that he 
had been well until January of that year, when 
recurrence of fever, chills, pain in the same part 
of the abdomen, jaundice, and mild pruritus de- 
veloped. At that time he had remained ill for 
four days, after which the symptoms had sub 
sided only to recur one week before his present 


cline in 


admission 

On physical examination positive findings in 
cluded a liver palpable 5 fingerbreadths below the 
right costal margin, jaundice, ascites, and sple- 
nomegaly. Physical examination of the thorax 
was within normal limits, 

Laboratory data included negative results of 
urinalysis except for the presence of bile, a con- 


centration of hemoglobin in the blood of 11.0 gm 
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per 100 ce. and 3,870,000 erythrocytes and 17,400 
leukocytes per cubic millimeter of blood. A dif- 
ferential count of the leukocytes revealed 86.5% 
neutrophils, 10.0% lymphocytes, and 3.5% mono- 
cytes, Roentgenograms of the thorax revealed 
elevation of the right hemidiaphragm and some 


haziness in the right lower lung field. Direct- 


reacting bilirubin per 100 cc. of serum measured 
48.6 mg., and indirect reacting, 2.7 mg. 
The patient continued to have recurrent chills 


and fever with temperatures up to 105 F; cultures 
of the blood were reported as growing D. pneu- 
Type VI, with per cubic 
Sulfadiazine was administered by the 


moniae, five colonies 
centimeter 
oral route 

For 48 hours after admission the patient ap- 
peared to be improving. Thereafter, the patient's 
course was progressively downhill. 
the right lower region of the thorax elicited flat 
there was great 
breath The patient’s ab- 
domen became distended, gen- 
erally rigid. There was decrease in the peristaltic 
sounds, but the patient had noted slight flatus. On 
the sixth day after admission, oliguria suddenly 
excreted only 
this 


Percussion of 


ness, and over the same area 


diminution in sounds 


tympanitic, and 


became evident, and the patient 
15 ce. of urine in 24 hours. At 
was 120 mg. of urea per 100 cc. of blood, 
conjectured that, since there was an absence of 
sulfonamide crystals and only a rare erythrocyte 
urine, the 


time there 
It was 


on microscopic examination of — the 
oliguria represented so-called hepatorenal failure 
rather than sulfadiazine nephrotoxicity. The pa- 
tient was given penicillin intravenously terminally, 
but it is doubtful that he received than 
40,000 units in all. 


more 


Fig. 1.—Dilated ducts and small abscesses ap 


pearing on cut surface of liver. 
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Fig. 2.-Terminal portion of common bile duct 
and papilla of Vater. There is a small carcinoma 
about 2 cm. proximal to the orifice of the papilla 


Necropsy.—Icterus, Grade 3 on a grading basis 
of 1 to 4, was noted. 
tained approximately 1000 cc. of bile-stained fluid, 
and the right pleural cavity contained 500 cc. of 
The lungs were not re- 


The peritoneal cavity con- 


cloudy bile-stained fluid. 
markable except for atelectasis of the right middle 
lobe and atelectasis, edema, and congestion of the 
lower lobes. The spleen was enlarged and weighed 
147 gm. (normal, 150 gm.). 

The liver weighed 3383 gm. (normal, 1800 gm.) 
The tannish-brown surface was studded with small 
nodules that varied in size up to 
lem. in greatest diameter. On 
them were found to contain a purulent exudate 
The liver was cut, and the intrahepatic bile ducts 
were observed to be extensively dilated (Fig. 1) 
The common bile duct contained a rubber catheter, 
which extended into the duodenum. The duct 
was patent and greatly dilated. It contained a mix- 
ture of mucopurulent exudate and bile, and acute 
suppurative cholangitis was evident. The wall of 
the duct was interrupted in its middle third over 
a distance of about 2 cm. In this region plastic 
repair had been performed by utilization of the 
lower third of 


raised white 


section some of 


surrounding soft tissues, the 
the duct there was a small flat nodule, about 1 em 
in length, which encircled and appeared to infil- 
trate the wall of the duct (Fig. 2). 

The esophagus revealed pseudo- 
membranous ulcerative The 
stomach was dilated and contained 500 cc. of bile- 
stained fluid; multiple petechial hemorrhages were 


evidence of 
esophagitis. 
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Fig. 3. Section of 
liver showing evidence of 
abscess; hematoxylin and 


eosin; 190 
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noted in the mucosa. The duodenal mucosa was 
congested in the region of the papilla of Vater. 
A superficial ulcer measuring 0.5 cm. was found 
The kidneys 


estimated 


at the anal margin of the rectum. 
weighed 549 gm., with an 
normal weight of 275 gm. 

Histologic Examination.—Small foci of broncho 
pneumonia were present in the right middle lobe 
and the left lower lobe of the lungs. Both lower 
edema 


compared 


lobes showed evidence of and collapse. 
The spleen was congested and contained increased 
numbers of polymorphonuclear cells in the pulp 
and sinuses. The liver revealed increased fibrous 
connective tissue and large numbers of polymor 
phonuclear cells in the periportal spaces. Polymor 
observed in a 


leukocytes also were 


There were multiple 


phonuclear 
interlobular bile ducts. 
abscesses of varying size in the liver. 


few 
The small 
abscesses appeared to be in close relation to the 
periportal spaces, whereas the large ones had ex- 
Sections stained 
large 
In addition 


tended into the lobule (Fig. 3). 
by the 
numbers of Gram-Positive diplococci. 


Brown-Gram technique revealed 
there was evidence of chronic passive congestion 
with atrophy of hepatic cells in the central por 
The Kupffer cells in these 
yellowish-brown pig 


tions of the lobules. 
latter 


ment 


regions contained a 


Sections of both hepatic ducts revealed slough 
ing of the epithelium and purulent exudate in the 
lumen. the hile 
cinoma, Grade 2, infiltrated the wall. 


adenocar 
In addition 


common duct an 
to the carcinoma, necrotic tissue with a collection 
of polymorphonuclear cells present in the 
intramural portion of the duct. 

The collecting tubules and loops of Henle con- 
Focal and 


was 


tained 
diffuse 


pigmented granular material. 


collections of interstitial lymphocytes, 
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plasma cells, and a few polymorphonuclear cells 


were observed. These cells were most prominent 
at the corticomedullary junctions 

The following anatomic diagnoses were made: 
Carcinoma of bile duct; dilatation of 
hepatic ducts with acute suppurative cholangitis 
and multiple abscesses of the liver; acute interstitial 
nephritis with lower nephron nephrosis; congestion, 


comunon 


edema, and atelectasis of lower lobes of lungs; 
focal bronchopneumonia. 
Comment 
Infection of the biliary system due to 
pneumococci is rare, and we were able to 


find only sporadic mention of this associa 
tion In 1934 


Cortez * reported the case of a patient who 


in the literature. 
had had acute cholecystitis, and at operation 
the contents of the distended gallbladder 
were found to include large numbers of 
pneumococei on direct smear. The identity 
of the organisms was confirmed by culture. 
The patient died a few days after the chole 
cystectomy. The author, in his comments, 
emphasized the extreme rarity of pneumo 
coceal cholecystitis. 

srown and Lockhart ® reviewed pneumo 
coceal infections of all types which had oc 
curred in adult persons at the San lrancisco 
Hospital during the years 1932 to 1946, in 
clusive. They found 1562 patients in that 
broad general category, and among them 
there was only one person in whom the 
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A 


diagnosis of pneumococcal cholecystitis had 
been substantiated. In this instance the in- 
fection was caused by pneumococci, type 


XVII. 


The rare association of infection of the 


biliary tract by pneumococci has been attri 


buted to concepts based on the original work 
of Neufeld. Neufeld first observed in 1900 
that pneumococci underwent lysis in bile.® 
The thesis has been advanced that the ability 
of bile to induce autolysis of the organisms 
ordinarily militates against their invasion of 
the biliary tree. Neufeld, in his original 
publication, mentioned that he had encoun 
tered one strain of D. pneumoniae which 
was not autolyzed by bile. 
pointed out that certain strains of pneumo 
cocci are not dissolved by bile. Thus it is 


also 


possible, theoretically at least, that when 
pneumococei have succeeded in invading the 
biliary tree they represent these strains 
which are not autolyzed by bile. The ob 
servations on the bile solubility of pneu- 
the for enthusiasm 


generated among clinicians early in the 


mococei were basis 
present century about treating pneumococcal 
infections with bile salts. To cite one report, 
bile salts were instilled in pleural cavities 
of patients with pneumococcal empyema.* 
Others administered bile salts by the intra 
venous route in cases of bacteremia due to 
pneumococci.” 

Our first patient had exhibited a fever 
for several months prior to his coming to 
the clinic. He had noted that his fever sub 
sided each time he took penicillin, and on 
discontinuance of the antibiotic, the fever 
had recurred. Once the bacteriologic diag 
nosis of the infection in his blood stream 
was established and he was treated more 
vigorously with penicillin, the process ap 
parently subsided. At no time during the 
patient’s stay in Rochester was there clinical 
or roentgenographic evidence of pneumonia. 

The second patient had a more fulmi 
nating infection, apparently. Terminally 
equivocal physical signs of consolidation de- 
veloped in the right lower lung field, but 
these might have been accounted for by the 
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elevation of the right hemidiaphragm or by 
contiguous spread of the inflammatory proc- 
ess. Bacteriologic examination of specimens 
of sputum did not reveal evidence of pneu- 
mococci. Similarly, gross and microscopic ex- 
amination at necropsy showed congestion 
and edema in both lower lobes and only 
small foci of pneumonia that was probably 
In any event the 
including the 


a terminal development. 
general infectious process, 
bacteremia, antedated any clinical evidence 
of possible pneumonitis. 

While bacteriologic proof that cholangitis 
was the precipitant of the pneumococcal 
bacteremias is lacking, it appears legitimate 
to suspect strongly that the association was 
more than coincidental. In any event one 
probably has to conclude that either these 
two patients were victims of primary pneu- 
mococeal bacteremias, or they were afflicted 
with an even more rarely encountered se- 
quence of events wherein pneumococcal in 
fections of the biliary tree served as portals 
of entry for the bacteremias. 

It is interesting that in both cases a car- 
cinomatous the 
duct. These cases point up a well-known 
clinical observation: that cholangitis is sec- 
ondary to an obstructing lesion. 


lesion obstructed common 


Summary 


Invasion of the blood stream by pneumo 
cocci in the absence of pneumonia, endocar- 
ditis, or meningitis is unusual. 

Two cases of disease of the biliary tract 
associated with bacteremia due to Diplococ 
cus pneumoniae are presented, The perti 
nent literature is reviewed, and some of the 
theoretical aspects of this unusual associa- 
tion of diseases are discussed. 


Mayo Clinic, Section of Medicine 


REFERENCES 


1. Gel, Lis Bee F., 
Editors: A Textbook of Medicine, 
delphia, W. B. Saunders Company, 
and 120 

2. Dubos, R., Editor: Bacterial 
Infections Man, Ed. 2, Philadelphia, J. 
Lippincott Company, 1952, p. 245. 


and others, 
Fd. 8, Phila- 
1951, pp. 113 


and Mycotic 
B 


of 


Vol. 99, April, 1957 


ay 
a 


DIPLOCOCCUS PNEUMONIAE BACTEREMIA 


and 


to 


Garam 


Martin, 
Owing 


Nichols, 
Negative Experiences in the Treatment 
of 137 Patients in a 15-Year Period, Ann. Int. 
Med. 44 :302-315 (Feb.) 1956. 

4. Mendonga Cortez: Pneumoedcos e processos 
infecciosos das vias biliares (nota clinica), An 

med. e cir. 27:241-245 (March) 1934 
Brown, J. W., and Lockhart, J. C.: Pneu 
mococcal Infections in Adults at the San Francisco 
Hospital from 1932 to 1946, Am. Pract. 4:214-217 
(Dec.) 1949. 

6. Neufeld, F.: Uber 
teriolytische Wirkung 
34 :454-464, 1900 


Spittel, J] 
D. R 
Bacilli 


A., Jv.: 


Bacteremia 


paulist 


5 


bak 
Hyg 


specifische 


Ztschr 


eine 


der Galle, 


Schirger et al. 


N.: De L’Effet de Victére dans le 
rhumatisme et d'autres maladies a la lumiére des 
bili- 
expérimentales 


11:2-7 (May) 


7. Farah, 


constatations cliniques, bactériologiques et 


rubinémiques, et des recherches 


avec la bilirubine, Acta rheumatol. 
1939 


x B. T. The 
Treatment of Pneumococcal Empyema with Bile 


Salts, Brit. M. J. 1:1117-1118 (June 23) 1934 


Sworn, and Cooper 


sajot, M.: Sur Un Traitement des septi- 


9 
cemies pneumococcigus par l'injection intraveineuse 
Acad. méd., Paris 100 :898- 


des sels biltare, Bull 


903, 1928 


he 
ae 
627 


Emotional Factors in Coronary Occlusion 


1. Introduction and General Summary 


EDWARD WEISS, M.D.; BARNEY DLIN, M.D.; HENRY R. ROLLIN, M.D.; H, KEITH FISCHER, M.D., and 


C. R. BEPLER, M.D., Philadelphia 


“Stress and strain” are regarded by the 
laity and the medical profession alike as an 
integral part of the problem of coronary 
occlusion, but medical observations concern 
ing these factors have been focused chiefly 
on physical exertion. Except for a few 
case reports, very little effort has been made 
to conduct systematic studies from a psy 
chosomatic standpoint. Perhaps the organic 
tradition in medicine has encouraged us to 
think of coronary occlusion as a “purely 
physical disease,” with emphasis on hered 
ity, dietary factors, and easily demonstrable 
coronary atherosclerosis; but the frequent 
onset of coronary occlusion during sleep or 
rest has also inclined observers to minimize 
emotional stress. Perhaps, too, the unwil 
lingness to attempt psychiatric interviews 
with a very sick patient is another reason 
for the failure to study coronary occlusion 
from an emotional standpoint. I¢motional 
factors have also been neglected in regard 
to treatment; physical rest and physical 
measures have been emphasized. 

We do not wish to minimize the preexist 
ing coronary artery disease that is the es 
sential background for coronary occlusion. 
demonstrated that 
accompanied by 


However, it has been 


emotional stress may be 
measurable changes in pulse rate, stroke 
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volume, cardiac output, peripheral resist- 
ance, and arterial blood pressure.’ Clotting 
time and blood viscosity may also be influ- 
enced by emotional stress,® so apparently 
physiologic changes may be brought about 
that the work of the heart and 
impair its efficiency. Thus emotional factors 
might conceivably add to the burden of an 
However, 


mcrease 


impaired coronary circulation. 
we have not concerned ourselves with the 
study of these mechanisms but rather with 
incidence and 


an effort to determine the 


possible significance of emotional factors 
in a group of patients with myocardial 
infarction following occlusion 
compared with a control group of patients 


coronary 


who presented no evidence of 


The possibility that emo- 


coronary 
artery disease. 
tional stress may be one of the aggravating 
or contributing factors as well as the role 
that the emotions may play in the reaction 
to the illness and in recovery have been of 
interest to us, 


Review of Literature 


A few individual cases and only an occa- 
sional small series of patients with coronary 
artery occlusion have been studied from a 
psychological standpoint. Dunbar,® in a 
psychiatric study of 22 patients, described 
a typical personality profile, and Arlow 7 
also found a clear-cut constellation of per 
sonality traits in patients with coronary 
Both found for 
compulsive competitive striving and con- 
cluded that the character structure of the 
patient predisposes him to coronary occlu- 
Dunbar referred to the “coronary 
personality” as consisting of “compulsive 


artery disease. evidence 


sion, 


fer 
= 


self-discipline, and 


Both empha- 


striving, hard work, 
great need to get to the top.” 
sized the psychodynamic importance of the 
patient’s childhood conflicts with authority. 
Arlow described an early competitive rela 
tionship with a much feared and envied 
parent (usually the father). He stated that 
the characteristic defense mechanisms used 
in dealing with this focal conflict were 
repression and identification, but that they 
served their purposes inadequately because 
the patient continued to reexperience his 
old conflict with authority over and over 
again as he unconsciously recreated in new 
forms the original situation of competition. 
He drove himself compulsively, through 
hard work and _ self-discipline, but success 
brought no sense of gratification or relief 
from tension. 

Catheart,* a Canadian psychiatrist, was 
impressed with emotional factors in the pre- 
cipitation of coronary occlusion in a series 
of patients whom he had seen in consulta- 
tion, and in a study from a Finnish hospital, 
Jarvinen ® concluded that some patients de- 
veloped coronary occlusion while in_ the 
hospital from the emotional stress associated 
with ward rounds. Van Balen ' also studied 
a small series of patients and called atten 
tion to the fact that psychological factors 
may remain unrecognized unless a_ special 


inquiry is made with regard to this possi 
bility. 
Most of the large-scale studies on coro 


nary occlusion by cardiologists minimize 
the importance of emotional factors in coro 
nary occlusion. Master and Jaffe," study 
ing the factors in the onset of coronary 
occlusion and coronary insufficiency, 
amassed a good deal of evidence to show 
that coronary occlusion is not brought about 
by events in the external environment. In 
their large series they found that about half 
of the attacks began during sleep and rest, 
and since the majority of persons spend 
half the day in this way these activities 
may be considered coincidental. Similarly, 
they conclude that the association of only 
2% of the coronary occlusion attacks with 


severe exertion is also coincidental. They 
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argue that most persons perform some un- 
usual effort at least several times a day, 
so, if effort were a precipitating factor in 
coronary occlusion, the incidence of attacks 
during strain should be much greater. [Even 
when coronary occlusion seemed to follow 
directly after effort, they call attention to 
the fact that takes 
place over a variable period, occasionally 


coronary thrombosis 


several weeks prior to the attack, so that 


the occlusion had already completely 


Therefore while “exertion 
the 


and even death, it does not account for the 


formed. may 


account for appearance of symptoms 
coronary occlusion that had oceurred spon 
taneously.” Very little attention is paid to 
the question of emotional stress, and this is 
generally true in papers dealing with the 
onset of coronary occlusion and in chapters 
on this subject in textbooks of medicine 
and cardiology. lor example, Ancel Keys, 
long a protagonist of the nutritional ap 
proach to atherosclerosis, in speaking of 
coronary heart disease and the mode of life 
diet 
need more attention but it is fair to say 


comments, “Other factors beside the 
that, except for physical exercise, no other 
that 
‘stress and strain’ is influential needs study 


clue is in sight. Even the concept 
because of the complete absence of evidence 
for its validity.””*! 

Nevertheless, there has been an important 
contribution to this subject. Miles, Wald 
Cobb,'* studied 46 
patients selected from the clinical material 
utilized by Gertler and White ™ their 


fogel, Barrabee, and 


study of coronary heart disease in young 
adults. Miles et al. were interested in the 
relation of personality factors to the genesis 
of atherosclerosis of the coronary arteries. 
Their study was made on an average of 5.6 
years after the attack of coronary occlusion, 
so that it differs from ours in this respect 
as well as the fact that it was done on 46 
young men with coronary artery disease 
(average age 41.7 years) and was controlled 
by a study of 49 healthy men (average age 
39). 
made, with special effort to see whether the 


A complete psychosocial survey was 


coronary personality as described by Dunbar 
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and Arlow could be confirmed. They could 
find no convincing evidence that the per- 
sonality exhibited by the coronary patient, 
as compared to the control subject, could 
be implicated as a significant factor in the 
genesis of coronary artery atherosclerosis. 
“The coronary patients had tended to work 
harder, under more stress and strain, al- 
though this was not necessarily physically 
strenuous work, Only a few more of the 
coronary patients than controls showed a 
consistent tendency toward compulsive striv 
ing, ascetic self-discipline, and greater need 
to ‘get to the top’ in their chosen work. 
When the two groups were compared in 
terms of specific personality traits, the dif 
ferences were very slight. The coronary 
group showed less tendency to introspection 
than did the controls and more difficulty 
in handling their aggressive tendencies. The 
similarities between the groups were more 
striking, however, than were the differences, 
and our findings, in the main, did not con 
firm previous observations.” 

Miles et al. assume that acute coronary 
occlusion with myocardial infarction can be 
precipitated by severe emotional stress, but 
they did not concern themselves with this 
question and were only interested in_ the 
causal relationship that may exist between 
personality factors and coronary artery 
atherosclerosis. 

Another excellent study related to ours 
has to do with emotional stress in the pre 
cipitation of congestive heart failure, Cham 
bers and Reiser ' studied 25 consecutive 
patients admitted to the Cincinnati General 
Hospital with heart lesions representative 
of those usually seen in a large city hos 
pital (hypertensive, atherosclerotic, rheu 
matic, syphilitic, ete. ). It was found in this 
series that emotional factors had played a 
major precipitating role in 19 of the pa- 
tients (76%). While all of these 19 pa 
tients had been living under severe chronic 
emotional strain, in each of them the super- 
imposition of an acute, emotionally stressful 


experience appeared to be the factor imme 
diately responsible for the onset of cardiac 
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decompensation. They were precisely the 
type of patients in whom the possibility 
of an emotional component in the illness is 
usually minimized or ignored by medical 
teachers and practitioners. They also com- 
ment on certain reactions to heart disease 
denial of illness” to which we will 


such as 
refer. 
Chambers and Reiser go on to say, “The 
observations summarized above on conges- 
tive heart failure, have not been matched 
by comparable studies on myocardial infare- 
tion, There are many case observations, but 
as yet no systematic studies, which would 
that like 
congestive failure, may be precipitated by 


indicate myocardial infarction, 


emotional turmoil.” 


Methods and Material 


In 43 patients suffering from myocardial infare- 
tion who were admitted to the Temple University 
Hospital beginning in the fall of 1953, an effort 
was made to study the personality structure and 
life situation in an attempt to determine the role 
of emotional factors on the onset, course, and re 
We 
study consecutive cases but were not always suc- 
this 
obtain permission from the physician in charge of 


covery from coronary occlusion. tried to 


cessful in endeavor. We could not always 
the case; the patient was occasionally too ill to be 
studied at the time the psychiatrist was available, 
and we could not always find time to study the 
number of cases that were available. None of our 


own cases were included. 

In addition to the usual physical studies and 
medical management the patients were interviewed 
by psychiatrists. The interviews were begun as 
soon as the patient was comfortable enough to 
discuss himself freely—on the average the first 
one took place nine days after admission to the 
hospital—and varied from 3-12 in number, averag 
ing 7 per patient of about an hour each. The 
interviews were conducted at the bedside. 

An equal number of hospital patients, matched 


for age, sex, and race, served as controls. Pa 
tients with coronary artery disease were excluded 
as well as those with obvious mental, nervous, and 


psychosomatic disorders. 


The selection of control cases in psychosomatic 
For 


emo 


investigation is always a difficult’ problem. 


example, the high incidence of social and 
tional problems in a hospital ward population is 


Miles et al. 


ment upon the problem of controls in the paper 


one such complicating factor. com 


Vol. 99, April, 1957 


- 
ia 
. 


CORONARY OCCLUSION—EMOTIONAL FACTORS 


to which we have already referred, stating that and sleep (almost half) (Table 4) also correspond 
“controls” are impossible to keep “controlled” and with other studies. The occupational breakdown 
that the personality and theoretical convictions (Table 5) corresponds fairly well with that of 
of the investigator inevitably influence the making Miles et al., except that they had a somewhat 
of discriminating observations and the drawing larger percentage in the professional and executive 
of inferences. group. The percentage of Jews in our group is 

We also felt that interviews were liable to be the same as Miles et al. (Table 6). They have 
biased, especially when the diagnosis was known, referred to the fact that the percentage of Jews 
so we tried to protect ourselves in this respect by in the Dunbar study (59%) may have influenced 
weekly group conferences in which the material her findings in respect to a “coronary personality,” 


was reviewed and conclusions reached. but since the percentage of Jews in our group was 

The interviews were conducted by dynamically the same as in the study by Miles et al., it does 
trained psychiatrists along the general lines of pot seem likely that this factor influenced our 
psychiatric interviewing and without special em- vesdlts in relation to theles, will te 
phasis on any particular affect or personality 
traits. The patient was told that the interviewer 
was a psychiatrist, working with the physician in 
charge of the case, interested in the study of 
emotional factors in heart disease. Whenever pos- 
sible other members of the family were also 
interviewed, particularly the spouse, and a great 
deal of helpful information was obtained in this 
way. groups. There are more ward patients among the 


on this subject later. 


Therefore, while our series is small, it seems to 


be representative. The diagnoses varied in the 


control group (Table 2). In the occupational 
breakdown (Table 5) it will be noted that Classes 
3 and 4, representing the majority of cases, nearly 


equal one another in the coronary and control 


control group (Table 7), 23 as opposed to 10; 


The age distribution of our cases (Table 3 and 
Fig. 1) corresponds to that found in other studies more Catholics among the controls (16 to 8), and 


and the number of cases occurring during rest more Jews among the coronary group (15 to 5) 


TABLE 1.—General Swmmary—Coronary Cases * 


oO. P.C.V.D. A. G.M.T. A.E.8. A.D. 


Diabetes 


+ + 


+ 
! F Ww + 
43 M WwW + 
9 67 M Ww + 
10 43 M + + + H.C.V.D, 
33 M N 
12 41 M N + + + Chronie glomerulonephritis 
13 62 M Ww + +- + 
4 48 M Ww + + + + 
15 + + H.C.V.D. 
16 75 M w + Atherosclerosis 
17 458 M Ww + + 
1k 70 F Ww + 
19 55 M Ww + + + + 
20 4) M Ww + + + 
21 72 F Ww + + 
22 44 F N + + Toxte goiter 
23 62 M Ww + 
24 49 M Ww + 
25 49 M Ww + + 
26 59 M Ww + + ’ Diabetes 
7 40 M Ww + + + 
28 44 M w + + 
29 52 M N + + Syphilis 
40 42 M Ww + 
31 61 M Ww + Diabetes 
$2 54 M Ww ' + + + 
43 75 F Ww + + t 
34 47 M N + 
45 49 M Ww + + 
36 3s M Ww + + 
37 62 F Ww + + + 
38 67 M Ww + + 4 
39 60 M N + 
40 57 M Ww + + 
41 42 M Ww + Diabetes 
42 50 M w + + 
43 48 M 


* F. H. indicates family history; O., obesity; P.C.V.D., previous cardiovascular disease; A., physical activity; G.M.T., gradually 
mounting tension; A.E.8., acute emotional stress; A.D., associated diagnoses 
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Case Age Sex Reco FH, 
59 M Ww + + 
2 47 M Ww + 
, 
3 54 M W + + 

4 47 M WwW + + 
5 51 M Ww + + + 

Bas 
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TABLE 2.—General Summary—Control Cases * 


SSS SS 


0. P.C.V.D. A. 


lagnosis 


Carcinoma, esophagus 

Traumatic stenosis, larynx 

Tracheobronchitis, H.C.V.D. 

Carcinoma, left bronchus 

Fracture, left intertrochanteric 

Hemorrhoids, diverticulosis 

Tuberculosis, pulmonary 
(active) 
(moderately advanced) 

K yphosis, scoliosis 

Prostatic hyperplasia, 

Epidermoid cyst, neck 

Carcinoma, right lung 

Carcinoma, rectosigmoid 

Diabetes 

Fracture, right intertrochenteric 

Leiomyoma, uterus 

Fracture, pubis 

Burn, left leg, 2d degree 

Paget's disease, fractured T 
acute 

Leukemia, myelogenous 

Cholecystitis, calculous 

Paget's disease 

Hemorrhoids 

Burns, right hand, 3d degree 

Carcinoma, metastatic; diabetes 

Prostatic hypertrophy, benign 

Emphysema, right lung, com- 
pensatory 

Melanoma, malignant 

Carcinoma, bronchogenic 

Osteomyelitis chronic, left 
femur 

Fractured tibiae, right and left 

Hernia, inguinal 

Diabetes 

R.H.D, with mitral valvulitis; 
psychoneurosis, mixed 

Fractured cervical vertebra 

Prostatic hyperplasia, benign 

Urinary tract, diagnostic pro- 
blem 

Hernia, inguinal, direct right 

Ovarian cystadenoma 

Hemorrhoids 

Hernia, inguinal, right 

Uterine prolapse 

Bronchiectasis 

Tuberculosis, pulmonary 


G.M.T. A.E.8. 


benign 


* F.H. indicates family history; O., obesity; P.C.V.D., previous cardiovascular disease; A., physical activity; G.M.T., gradually 
mounting tension; A.E.S8., acute emotional stress. 


Results 


Family History.-A family history of 
heart disease occurred in 19 (44%) of the 
coronary group and 14 (32% ) of the control 
group (Table 8), but psychopathology ex 
isted in the background of 20 members 
(46°) of the coronary group, as opposed 
to 7 (16%) in the control group. Psycho 
pathology refers to obvious mental or nervy 
ous illness or to evidence of pronounced 


emotional maladjustment, 


TABLE 3.—Age Distribution of Coronary Cases 


Men Women 


White Negro White Negro 
30-39 
40-49 
60-09 
70-79 
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Past History. 
lar disease occurred 


Preexisting cardiovascu- 
(51%) of the 
coronary artery group but in only 2 (5%) 
of the group (Table 1). 
was present in 11, hypertension in 6, and 


in 22 


control Angina 
previous infarction in 5. 

Physical Stress.- Physical stress seemed 
to precede coronary occlusion in six pa 
tients (149%) (Table 4). 
ated among the controls, 


It was not evalu 


Taste 4.—Tome of Attack 


Control 
(not 

Coronary evaluated) 
Sleep 
Resting... 
After meal. 
Usual activity 
Increased activity 
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a 
4 
Case Age Sex Race FH. 
2 42 - ~ 
3 Ww + + + 
4 50 N 
5 72 Ww + 
6 65 Ww we 
7 62 Ww + ~ 
a 9 68 ~ 
10 41 N 
44 Ww + 
- 7 Ww + - + 
16 Ww - + 
17 70 Ww + - 
18 42 Ww - 
19 39 W ~ 
20 6 W + 
21 50 Ww + 
22 42 Ww 
23 48 W + 
24 65 Ww + 
26 65 W ~ 
2 5A w 
29 40 W 
40 42 M + t : 
32 45 M W 
43 49 M Ww 
a 37 57 M W - 
40 60 M Ww . - 
42 43 M . 
43 75 M W + - 
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Age and Sex Distribution 
of Coronary Cases 


female 


male 


Figure 1 


Number of Cases 


30-39 40-49 50-59 60-69 70-79 


Age 


Psychological Classification The  diag- TABLE 6.—Religion 


nosis of neurosis was established when the 


Coronary Control 


patient gave a history of symptoms of — 
¢ 7 Men Women Men Women 


emotional origin that interfered with his 


relationship with other people or seriously — Catholic... 6 2 16 i) 
Jewish M4 2 


impaired his capacity to work. This diag- 


nosis was established in 10 (230) of the 


Saglh Twenty-eight (65¢ of the control group 
coronary group, as opposed to 6 (14%) in ©) of 


the control group (Fig. 2). 
Character disorder was diagnosed when 


were considered well adjusted, but only 


fifteen (350) of the coronary group. 


rigid and repetitive behavior interfered with TaBLe 7—Hospital Status 


the person’s happiness and the security of 


his family. The neurotic character ‘acts Contest 
” . Ward 10 2 

out” his impulses; symptoms of emotional semiprivate 23 


origin are few or absent. Eighteen (42%) 


of the coronary group fell into this classi 
fication and only nine (21%), in the control: Psychological Stress 
group. This difference is statistically sig- 
nificant (P<0.01). 


Gradually Mounting Tension.—Study of 
the personality and life situation of patients 
with acute coronary occlusion compared 


TABLE 5,—Occupation 


me with a control group showed that gradually 


mounting tension of emotional origin, 


Coronary Control 
eee months or years in duration, occurred prior 
2 ae and minor ex- 10 , to the onset of the occlusion in 21 (49% ) 
of the cardiac group (Table 9), Analyzing 
Hoasework 7 ; among the different age groups in men we 


icine —~ find that it oceurred in only 2 out of 8 
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Psychological 


coronary cases 


control cases 


Number of Cases 


Classification 


Figure 2 


Character 
Disorder 


Neurotic 


(25%) over the age of 60 but in 18 out 
of 27 (66%) under the age of 60. The 
sample is too small for statistical analysis, 
but the observation may be medically im- 


portant. We found no evidence of gradu- 


TABLE 8—Family History 


Coronary Control 


Heart disease. 19 


Psychopathology 2 7 
ally mounting tension prior to the onset of 
illness in the control group. In addition, 
16 (37%) of the coronary group showed 
acute emotional which at least on 
four occasions (9% ) was added to the grad- 
ually mounting tension just before the onset 
of the coronary occlusion. Acute emotional 
stress existed prior to illness in only 4 
(9%) of the control group. This difference 
is statistically valid (P<0.05). 


stress 


TABLE 9.—Emotional Factors 


Coronary Control 
Gradually mounting tension 21 
Acute emotional stress__. 16 
Anniversary reaction__. 4 
Anniversary reaction (suspected) 5 
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Well- 
adjusted 


Evidence for gradually mounting tension 
was not always obvious to the observor, nor 
was it often apparent to the patient. Some- 
times members of the family and especially 
the spouse helped us in obtaining such in- 
formation. Increased smoking and drinking 
(which are sometimes blamed for the coro- 
nary occlusion) are often only the evidences 
of increasing tension of nervous origin. 
The same is true of irritability and sup- 
pressed anger, as well as insomnia, indeci- 
siveness, withdrawal from social contacts, 
increased dependency on a spouse, obsessive 
thinking, preoccupation with bodily symp- 
toms, inability to concentrate, disturbances 
in memory, impotence, depression, and fear 
of insanity. An example follows. 

A white machinist, age 43, was admitted to the 
hospital following an attack of coronary occlu- 
sion. He was a prematurely gray, passive and com- 
He had been dominated by his 
had 


pulsive person. 
father, also a 

been totally submissive, and he had been betrayed 
by his first wife, who was unfaithful to him. He 
took great pride in the quality of his work and, 


machinist, toward whom he 


when he saw his work being destroyed as a result 
of the speed-up in the shop, he was filled with 
rage which he was unable to express. He felt him- 


self heading for catastrophe. There were signs 
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of mounting tension, such as increased concern 
about orderliness, neatness, and bowel function, 
difficulty “getting himself going in the morning,” 
obsessive thinking, and decreased libido. 

He described the events leading up to the attack 
as follows: “Everything had been o. k. at work 
until the last few weeks. Then they started a 
speed-up, smashing the equipment 
of the increased load on the machinery, as fast 
as we rebuilt it they smashed it again. Work used 
to be enjoyable but now I hated to get up in the 
morning. All the knocks I’ve had in life couldn't 
add up to this. The job got me down. I took my 
work home with me. Something had to happen 
When I saw my work being smashed to pieces, it 
broke my heart. This (pointing to his heart) is the 
result. I couldn’t talk to my family about it but 
I’m glad to get it off my chest.” 

No other precipitating factors could be demon- 
There was no evidence of cardiovascular 


and, because 


strated. 
disease in the family history, no obesity, no hyper 
tension or angina, and no hypercholesteremia. 

The patient appeared to profit from his inter- 
views and made an uninterrupted recovery from 
an acute anteroseptal infarction. 

Sexual Problems.—The coronary age is 
also the age of diminishing potency. Sexual 
problems creating tensions occur, especially 
among men. Since men are so much more 
likely to have coronary artery disease than 
women these tensions are of particular sig- 
In 21 (49%) of our cases there 


nificance. 


Figure 3 


Number of Cases 
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TABLE 10.—Sexual Problems 


Coronary Control 


Normal.___. 16 29 
Widowed... 3 3 
Abnormal 
Impotent__. 10 3 
Frigid _. 2 
Premature ejaculation 1 2 
Inadequate outlet 2 1 
Total abstinence 2 3 
Decreased libido 2 
Excessive sex... . 1 
Priapism.... 1 
No information... 3 I 
were important sexual problems and = 18 
(42%) of these occurred in men. Loss of 


libido, premature ejaculation, a feeling of 
“growing old,” or the “change of life,” 
preoccupation with the idea of “loss of man 
hood,” and compensatory efforts to prove 
oneself still a vigorous man (a_ frequent 
source of “stress and strain’) are some of 
the problems that afflict men of this age. 
As previously mentioned in our discussion 
of evidences of gradually mounting tension, 
this is just another piece of evidence, but 
one which is apt to be of greater concern 
and therefore in itself productive of more 
tension. 

Sexual 
monly in the coronary group than in the 
control group (Table 10 and Figs. 3 and 4), 


problems occurred more com 


Sexual Problems 


coronary cases 


control cases 
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Sexual 
(31 cases) 


Problems— Abnormal Group 


Premature Ejaculation 


Inadequate Outlet 


lotal Abstinence 


Decreased Libido 
Sex 


Excessive 


Priapism 


Figure 4 


coronary cases 


control cases 


2 
Number of Cases 


21 (49% ) as opposed to 10 (230%). This is 

statistically significant (P?<0.05). 
Anniversary Reaction.*--We have 

impressed by the fact that the attack of 


been 


coronary occlusion sometimes seems to oc- 
cur on the anniversary of a. significant 
event in the life of the patient. This is 
usually the death of some key figure with 
whom the patient had established a complex 
identification in which hostility is usually 
noted, The patient may be completely un- 
aware of the circumstances, and only when 
his attention is called to the fact does he 
recall the anniversary or the tension asso- 
ciated with it. In four (96) of our cases 
of coronary occlusion this seemed to be true, 
and in five others (12%) it seemed a likely 
possibility, although we could not get enough 
confirmatory evidence to feel certain about 
it. There was none among the controls 
(Table 9). We refer to this phenomenon 

* (Ferenczi credits Freud with the concept of 
the anniversary reaction. Hilgard”*® used the term 
in relation to mental illness and Bressler” in re- 
lation to ulcerative colitis.) 
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T T 


as the anniversary reaction, but we do not 
suggest that it is limited to coronary occlu- 
sion, because it also occurs throughout the 
whole field of emotional disorders and psy- 
chophysiological reactions. 

A story such as this is often obtained. 
A man approaching his 54th birthday, 
whose father died at 54 of heart disease, 
will show increasing evidence of tension, as 
previously described, and then in response 
to what seems to be an insignificant event 
or circumstance will suffer a coronary at- 
tack. When queried about any concern or 
worry prior to the attack he will deny it 
or refer only to the fact that he had been 
not realize the 
significance of the anniversary of his 
father’s death in regard to his own gradu- 
ally mounting tension. The psychopathology 
is usually that of a hostile identification 
with the dead father. Perhaps the patient 
has had mixed feelings of respect and de- 
votion but also fear and hostility toward 
a tyrannical father. He is burdened by 


“overworked.” He does 
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guilt because of hostile feelings which may 
be wholly unconscious. He begins to believe 
that he too may die as the father did so that 
when he approaches the age at which his 
father died tension increases. 


Reaction to IlJness 


Jecause of the special significance of 
the heart the attacks” 
are often unusual. We judged the reaction 
as normal when the well-adjusted person- 
ality reacted with concern and mood changes 
which, however, gradually disappeared as 
healing accurred. In 26 (659%) of the 
known reactions to illness ¢ in our control 
cases it was regarded as normal or well 
adjusted, but in only 11 (379%) of our 
coronary cases did we judge the reaction 
to be normal (Table 11). 


reactions to ‘heart 


TABLE 11.—Reaction to IIlness 


Coronary Control 

Normal_____. 26 
Denial te 6 8 
Depression. 7 
Regression 2 1 
Mixed reaction____- 4 4 
Died 1 

No information. _. 12 3 


Denial of Illness —Denial of illness of 
varying degree is apt to occur under many 
circumstances. lor example, it is extremely 
common in malignant disease, but it has 
special significance when it occurs in heart 
disease. Chambers and Reiser ™ pointed out 
that it may have serious implications for the 
patient with heart disease. It may lead to 
self-destructive behavior, such as the refusal 
to accept orders, “forgetting” to take medi- 
cine, and pronounced depression. Rigid 
enforcement of restriction in such patients 
may cause additional anxiety. They noted 
that the psychologic need to deny illness was 
often of such great intensity that it was 
actually less harmful to permit some activity 
than it was to impose the degree of inactiv 
ity which seemed indicated on the basis of 
physical considerations alone. In several of 

+ Since the reaction to illness was not determined 


in 12 of the coronary cases and in 3 of the con- 
trols, percentages will differ in this section. 


Weiss et al 
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their cases it appeared clear that a permis- 
sive attitude toward the defense of denial 
was the best way to manage the patient. 
This has also been our experience in pa- 
tients with coronary occlusion. 

Incidentally, this points up an interesting 
observation regarding “clinically important” 
as opposed to “statistically significant.” 
Fight (206) of our control cases showed 
the phenomenon of denial, whereas it oc- 
curred in only six (20%) of the known 
reactions in the coronary group, and yet 
we felt that denial was more important in 
the cardiac group, for the reasons stated 
above, than in the control group, where it 
was so often associated with the presence of 
malignant disease (six out of eight cases). 
Judging the matter only from a statistical 
standpoint might lead to a dismissal of the 
importance of denial in the cardiac group 
if clinical experience is not taken into con- 
sideration.*° 

Depression.Depression is a_ reactive 
mood disturbance often accompanied by hy 
pochondriacal concern regarding the heart. 
It occurred in seven (23%) of our cases, 
as opposed to only one (2%) in the control 
group. It has special significance because it 
can easily be overlooked by the physician 
who is only concerned about the physical 
aspects of the heart disease. On the other 
hand, it can be pronounced enough to mask 
heart symptoms and thus endanger the pa 
tient as well as pose a threat to the psy 
chiatrist.!* 

Regression. Regression is a phenomenon 
that may lead to psychological invalidism 
with hypochondriacal obsession concerning 
heart symptoms, Passive and dependent 
character traits are exaggerated, and the 
patient may become an invalid, perhaps 
subsisting on insurance benefits. It occurred 
in two (7%) of the coronary group and in 
one (2%) of the controls, 

The personality and training of the physi 
clan are important in regard to the above 
considerations because by encouraging de 
nial or regression he may add to the pa 
tient’s problem instead of helping him, 
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Comment 


Comparing a group of patients with acute 
myocardial infarction due to coronary occlu- 
sion with a control group of patients 
matched for age, sex, and race with a va- 
riety of diagnoses, other than coronary 
artery disease and obvious mental and 
nervous ailments, we find a significantly 
higher incidence of emotional problems in 
the coronary group. This is especially true 
of gradually mounting tension and acute 
psychological stress occurring prior to’the 
onset of the occlusion, It suggests that this 
may be a factor of importance both in the 
onset of the disorder and in the reaction of 
the patient to the disorder. 

The Interview.—In the beginning of the 
study we had some concern that discussing 
emotional problems with a very sick pa- 
tient might make him worse, but our appre- 
hensions were somewhat relieved when we 
found that many patients welcomed the 
opportunity to talk about themselves and 
apparently derived great benefit from “get 
ting things off their chests.” Ilowever, 
there were many resistances to be overcome, 
especially in the patients with character 
disorders, and we were careful to go slowly 
in our interviewing techniques and observed 
more than the usual precautions. 

Knowing what to talk about or rather 
what to encourage the patient to talk about 
is of course the crux of the matter. In 
criticism of the psychosomatic approach to 
medical problems doubt is often cast upon 
the “anecdotal” method of determining the 
significance of emotional factors. But the 
anecdote is not an isolated event——-it must 
be related to the total life situation and 


personality structure of the patient. It is 
like the question of who is looking through 
the eyepiece of a microscope in the exam 


ination of a pathological specimen. The 
untrained person sees nothing of signifi- 
cance; the trained person does. The same 
thing is true in psychopathology. The un- 
trained person can talk to a patient for 
hours and learn nothing of significance. 
The physician trained in psychodynamics 
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interviewing a patient will frequently dis- 
cover that (1) in addition to the chief 
problem there are other symptoms sugges- 
tive of psychosomatic illness; (2) the fam- 
ily history shows a high incidence of 
psychopathology as does the childhood his- 
tory; (3) longitudinal study of the life 
history indicates neurotic personality struc- 
ture or character disorder; (4) cross sec- 
tional study of the life history at the time 
of the onset of the disorder demonstrates 
an emotionally disturbing event specific for 
that particular personality structure; (5) 
discussing this material brings out mean- 
ingful behavior on the part of the patient, 
and (6) dealing with this material has psy- 
chotherapeutic value. However, we must 
caution that not every physician is prepared 
to engage in this kind of an investigation 
and that harm may result if the physician 
does not understand what he is doing. It 
also seems likely that not every patient with 
should be 
even by a properly trained psychiatrist. It 
is obvious that the patient may be too sick 


coronary occlusion interviewed 


physically to engage in an interview, and 
he may also be too sick mentally to profit 
This the 
trained psychiatrist can quickly discover. 
We could find no evidence that the course of 
the disease had been influenced unfavorably 
by the interviews. In our series of 43 coro- 
nary patients there was only 1 hospital 
death, and in this patient no therapeutic 
relationship was established, so we could not 
relate the death to the interview. On the 
other hand, we do not wish to imply that 


from an_ interview. properly 


lives have been saved by the psychotherapy 
that is an inherent part of such interviews. 
While the majority of patients looked for- 
ward to the interviews and seemed to derive 
benefits from them, only the proper study 
of a larger series for a longer period of 
time would permit this kind of conclusion. 
However, it was often striking that the 
patient who had been put to bed with the 
enforcement of strict rest and had been 
cautioned “not to worry” frequently was 
full of tension and was greatly relieved by 
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the opportunity of talking about his many 
problems. 

Tension During Rest.—-Because coronary 
occlusion occurs so commonly at rest o1 
during sleep it is assumed that “such pa 
tients could not be under strain.” It may 
be quite true that hypodynamic factors are 
responsible, but it must not be forgotten 
that tensions during 
Grinding of teeth (bruxism) and_night- 
mares are indications of the anxieties that 
give rise to tension during sleep. Bond 1 
called attention to this in recounting the 
dreams of patients who suffered coronary 
occlusion during the night. Physical rest 
is not synonymous with peace of mind; 
patients may be told to rest (or physical rest 
may be enforced) and yet they “stew in 
their own juices,” creating tensions that can 


also occur sleep. 


disturb the circulation. 
Miles et 
al. did not find an increased incidence of 


The “Coronary Personality.” 


psychopathology in their coronary group as 
we did. However, since their study took 
place with an average interval of 5.6 years 
after the attack of myocardial infarction, 
they comment that it was difficult to evaluate 
the kind of life situation associated with the 
acute attacks or to estimate the degree of 
anxiety and depression that had existed 
immediately after the attack. Nevertheless, 
they did feel that their coronary patients 
tended to utilize repression to a_ notably 
greater degree than the controls. 

While our study was not designed to 
throw light on the question of the existence 
of a “coronary personality,” an analysis of 
our material did not yield evidence pointing 
in this direction. Comparing their study 
with Dunbar’s, Miles et al. raise the ques 
tion as to the higher percentage of Jews in 
her study (59% compared with 35% in 
their group), suggesting that the features 
which she attributed to the “coronary per 
sonality” were really personality character- 
istics influenced by such cultural factors as 
family emphasis on education, ascent in the 
social scale, and material success. 
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The number of Jews (35%) in our coro- 
nary group was the same as in the Miles 
et al. study. Moreover, so far as the ques- 
tion of emotional factors preceding coronary 
occlusion is concerned, gradually mounting 
tension was just as common among Prot- 
estants and Catholics as among Jews. There 
were nine Protestants with gradually mount 
ing tension (60% of the Protestant group) 
four Catholics (66% of the Catholic 
group), and eight Jews (57% of the Jewish 
group). 

Tatrogenic Factor.—One of the most im 
portant and most difficult subjects in clinical 
medicine is the problem of anxiety and the 
heart. Many of the complicated problems 
that arise after coronary occlusion are of 
emotional origin and can only be under 
stood when approached from that stand 
point. Unfortunately the iatrogenic factor 
often adds to the problem by too much 
caution regarding physical exertion and in 
attention to emotional factors. 
Many of the difficulties undoubtedly arise 
from the abuse of bed rest and precautions 
regarding activity and work, An anxious 
person with the symptoms of cardiac neu- 
rosis but with a normal heart can often be 
reassured and told to go about his business ; 
heart 


adequate 


an anxious with a diseased 
cannot; but 


surrounded with other precautions he often 


person 
when he is told to rest and 
becomes an invalid, more from the fear of 
heart disease than from the actual disease. 
Moreover, it seems to us that tensions of 
emotional origin can be as burdensome to 
the cardiovascular system as effort of phys 
ical origin, so that for both reasons one has 
to try to reduce anxiety in order to make 
such patients useful citizens again, within 
the capacity of their cardiovascular systems. 
Now and again such patients develop coro 
nary occlusion or a cerebral vascular acci 
dent, and the physician may be criticized 
for overlooking or giving insufficient atten 
tion to the organic disease. 

Strangely enough, cardiac neurosis prior 
to coronary occlusion seems to be uncom- 
mon from our studies, but when it does 
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happen it can be very hard on a medical 
reputation. The physician attempts to re- 
assure the patient by excluding organic 
heart disease and blaming the symptoms on 
emotional factors. Then if the patient de- 
velops coronary occlusion, no matter how 
long afterward, neither he nor his family 
easily forgive the physician who had said 
that “the heart was normal.” 

This poses a very difficult question be- 
cause the problems of psychosomatic rela- 
tionships in cardiovascular disease may be 
very complicated and depend as much upon 
an analysis of personality structure as upon 
an evaluation of the cardiovascular disease. 
Therefore, one has to try to determine the 
degree of psychological impairment as care 
fully as the degree of organic heart damage, 
and judgment must be based on both. All 
of this means that the physician must un- 
derstand the personality as well as the heart. 
toth have a structure that can be analyzed 
from a prognostic standpoint. 


Summary 


Some of the more important findings in 
a study of 43 patients with coronary occlu- 
sion from an emotional standpoint com- 
pared with a control group matched for 
age, sex, and race are presented. They 
suggest among the multiple factors having 
to do with coronary occlusion gradually 
mounting stress of emotional origin may be 
significant. It occurred in 499% of our cases, 
while no such evidence could be found in 
the control group. Acute emotional stress 
(37%) of the 
group and in only 4 (9%) of the control 
group. Evidences for gradually mounting 
tension will frequently be denied by the 


occurred in 16 coronary 


patient but suggested by a member of the 
family, often the spouse. Physicians must 
be trained in psychodynamics to obtain such 
information. 

Among the unconscious mental 
that play a role in the gradually mounting 
tension is one we call the anniversary re- 


factors 


action, which is an unconscious association 
often based on a hostile identification with 
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a dead parent. Evidence for this reaction 
was found in four of our coronary cases 
and probably existed in five others, whereas 
there were no such instances in the control 
group. 

Problems of diminishing potency are fre- 
quent among the evidences of gradually 
mounting tension and in themselves seem 
capable of adding to the source of tension. 
Sexual problems antedating the occlusion 
were present in 21 (49%) of our coronary 
group, as compared with 10 (23%) in the 
control series. 

Reaction to illness is determined by the 
personality structure of the patient. Most 
significant among these reactions is the one 
of denial in which the patient behaves as 
though he were not seriously ill, thus add- 
ing to the problems of medical care. On the 
other hand, regression, which leads to pre- 
occupation with the illness and psychologi- 
cal invalidism, and mental depression, which 
may carry the threat of suicide, are also 
important reactions to coronary occlusion. 

To neglect the study of emotional factors 
in coronary occlusion is to leave out of 
consideration an essential part of the clin- 
ical picture which may enter into the cause 
and certainly enters into the treatment of the 
disorder. 

269 S. 19th St. (3). 
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The Treatment of Ulcerative Colitis 


JOSEPH B. KIRSNER, M.D., Ph.D.; RICHARD O. BICKS, M.D., and WALTER L. PALMER, M.D., Ph.D., Chicago 


Introduction 


Ulcerative colitis is an acute and chronic 
disease of the colon and rectum, character 
ized clinically by bloody diarrhea, cramping 
abdominal pain, malaise, anorexia, fever, 
and weight loss.’ Proctoscopic examina- 
tion of the rectum and sigmoid reveals, in 
approximately 95% of cases, diffuse inflam- 
mation, with edema, granularity, ulceration, 
and friability of the mucosa and sanguino- 
purulent exudation. Roentgen study demon- 
strates loss of normal haustration of the 
colon, decreased distensibility, narrowing 
and ulceration of the bowel, and pseudopoly- 
poid changes in the mucosa. The entire 
colon and rectum appear involved roentgen- 
logically in approximately 50% of cases; 
in perhaps 10% the x-ray appearance is 
normal, presumably owing to limitation of 
the process to the mucosa; in the remaining 
40% varying portions of the bowel are dis 
eased, The adjacent terminal ileum also is 
affected in 10% to 15% of patients.’ Lleo- 
colitis involves chiefly the distal portion of 
the ileum, the cecum, and the ascending 
colon. 

Ulcerative colitis most often affects young 
adults between the ages of 20 and 40 years, 
although no age group is exempt. The sex 
distribution is approximately equal, females 
predominating slightly. The of 
ulcerative colitis is difficult to estimate. The 


incidence 


reports in the medical literature probably 
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represent chiefly the more severely ill pa- 
tients observed at larger medical centers. 
The number of mild, unrecognized cases, 
not examined by proctoscopy and barium 
enema, is unknown, but undoubtedly is 
While the individual physi- 
cian may encounter relatively few cases, the 
total incidence of the disease is higher than 


considerable. 


is appreciated generally. 

The cause and pathogenesis of ulcerative 
colitis are not known. The disease has been 
attributed to infection with bacterial or viral 
agents, enzymatic and nutritional deficien- 
cies, disorders of the basement membrane 
of the connective tissue of the colon and 
rectum, hypersensitivity or allergy to food 
or bacteria, the destructive action of pro- 
psychogenic 
neurogenic mechanisms; none of these con- 


teolytic enzymes, and and 
cepts has been established conclusively. 
The course is characterized by a pro- 
nounced tendency to exacerbations and re- 
missions. Recurrences are more likely at 
the time of upper respiratory infections and 
other intercurrent illnesses, physical fatigue, 
emotional tension, dietary indiscretions and, 
in women, at the menses. There are many 
complications. In the colon they include 
hemorrhage, giant ulceration, perforation, 
peritonitis, fistula formation, abscess, stric- 
ture, partial obstruction, polyps, and carci- 
noma, as well as electrolyte depletion and 
impaired absorption of fat from the small 
Systemic complications include 
vitamin deficiencies, anemia, hypoprotein- 


intestine. 


emia, rheumatoid arthritis, vascular throm 
boses, iritis, erythema nodosum, pyoderma 

fatty 
liver, 


hepatitis, infiltration 
of the 


glomerulitis, nephritis, and depletion of the 


gangrenosum, 


and cirrhosis pancreatitis, 
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adrenal glands. Immunological disturbances 
may occur, characterized clinically by drug 
sensitivity, severe reactions to blood trans- 
fusion, hemolytic anemia. and alterations in 
the plasma proteins. 

In the absence of an established cause, 
there is no specific therapy. The treatment 
of ulcerative colitis is symptomatic, compre- 
hensive, adapted to the individual patient, 
and prolonged, for months, years, and per- 
haps for life. The immediate objectives 
are rest, both physical and emotional, de- 
crease in the hyperactivity of the colon, 
prevention or of infection, 
restoration of nutrition, and healing of the 
colitis. Medical management, in our experi- 
ence, is indicated in approximately 85% of 


elimination 


cases. 

The results of therapy are influenced by 
the severity, of the illness prior to treat- 
ment,* the presence and type of complica- 
tions, duration of the period of observa- 
tion,® the attitude of the 
observers. The problem of ulcerative colitis 
in the past is emphasized in a study of 
2000 patients observed between 1918 and 
1937 ®; only 56% were alive at the end of 
this period, in contrast to the expected sur- 
vival rate of 83% for the general popula- 
tion. In another series, one-third of patients 
had died within five years.'° The current 
record is better, though far from. satis- 


critical 


factory. The decrease in mortality rate of 
ulcerative colitis from 50% to 5% over the 
past 50 years, despite lack of knowledge of 
etiology and specific treatment, emphasizes 
the Nevertheless, 
ulcerative colitis continues to present a most 
difficult and perplexing therapeutic problem. 
The 
lengthy hospitalizations, unpredictable re- 
currences, and many complications impose 


progress accomplished. 


prolonged invalidism, frequent and 


Breakfast 


Clear broth 
Crisp toast 
Boiled rice 


Farina or Cream of Wheat 
Warm milk 
Melba or twice-baked toast 


Butter Warm milk 
Soft-boiled egg Jello 
ea Tea 


TABLE 1.—Low-Residue Menu 


Lunch 


overwhelming medical, economic, and social 
problems, not recognized generally and fully 
appreciated only by the patient, the family, 
and the attending physician. 


Diet 


Ulcerative colitis is not caused by food 
sensitivity, dietary irritation, or nutritional 
deficiency. Nevertheless, a diet avoiding 
mechanical and chemical irritants, such as 
fresh fruits and vegetables; fried and spicy 
foods; fruit juices; chocolate; carbonated, 
malt, and alcoholic beverages, and exces- 
sively cold or hot foods, relieves abdominal 
discomfort and diarrhea." A strict low-resi 
due diet often seems helpful in acutely ill pa- 
tients. This consists of the foods shown in 
Table 1. This menu contains only 1200 Cal., 
130 gm. of carbohydrate, 40 gm. of protein, 
and 60 gm. of fat; it is inadequate in vita- 
mins B and C; hence, it is prescribed only 
for several days. A _ bland, low residue, 
nonlaxative diet, without fruits and vege- 
tables, is prescribed initially in the majority 
of cases (Table 2). 

This menu occasionally is supplemented 
by feedings of milk, containing powdered 
foods rich in protein and carbohydrates, to 
increase the protein and caloric intake. Ad 
ditions to the ulcerative colitis diet, pre- 
scribed when the feces are regularly well 
formed and do not contain blood, are shown 
in Table 3. 

A more liberal intake of food is permitted 
in those persons who have maintained satis- 
factory health for long periods. The clinical 
improvement ascribed to the removal of 
“allergic” foods, such as fruit, bran cereals, 
and milk, seems attributable to the avoid 
ance of irritating, high-residue foods.’ 
Milk in large amounts may increase the 


Supper 


Poached egg on toast 
Butter 

Warm milk 

Custard 

Tea 
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Vegetables) 


Cereals 


Cheese 
Breads 


———" rice, Cream of Wheat, macaroni, noodles, spaghetti, vermicelli (no bran or whole-grain 

cereals) 

Cream, cottage, American, Swiss 

Wate bread, toast, Melba toast, soda crackers, bread sticks, milk toast (no bran, whole wheat, or 
rye bread) 

Soft-cooked, soft-scrambled, soft omelet, soft-baked, poached, hard-cooked, creamed 

Lukewarm or warm milk, weak tea, weak coffee (no buttermilk, Ovaltine, or uncooked eggnogs) 

Consomme, strained cream of rice, strained cream of potato 

Beef (boiled, broiled, or roasted) steak, hamburger, meat loaf; lamb; veal; scraped beef; creamed or 
sliced chicken; creamed salmon; tuna fish; boiled or broiled whitefish 

Rice, vanilla custard, plain bread, cornstarch pudding, plain Spanish or Bavarian cream, snow 
pudding, plain jello, plain cottage pudding with or without custard sauce 

Angel cake, icebox cake, sponge cake, plain cakes, arrowroot cookies 


if 
Meats and fish 
Desserts 
Cakes 


Representative 


Breakfast 
Cream of Wheat Chicken broth 
Poached egg Beef 
White toast with butter Escalloped rice 
Weak coffee 


Cream, sugar Jello 


Milk 


abdominal discomfort, flatulence, and diar- 
rhea; however, many patients are able to 
take small or moderate quantities without 
difficulty."® There is considerable difference 
of opinion concerning the usefulness of diets 
in ulcerative colitis,*" chiefly because of 
nutritional and psychiatric considerations. 
Nevertheless, in our experience, avoidance 
of irritants in the food is very useful in 
the discomfort and 
For psychological reasons, re- 


relieving abdominal 
diarrhea. 
strictions in food intake are not as strict or 
as prolonged in children with ulcerative 
colitis. In adults, also, the diet should be 
adjusted to individual requirements; nutri- 
tional needs should not be sacrificed in the 
interest of a rigid low-residue program; in 
most instances both objectives are possible. 

An adequate intake of protein and 
calories is important in the correction or 
prevention of nutritional depletion and hy- 
poproteinemia resulting from the decreased 
intake of food, accelerated tissue catabolism, 
gastrointestinal bleeding, and the excessive 
loss of nitrogen in the feces. A diet contain- 
ing 2500 to 3500 Cal., with 120 to 150 gm. 
of protein,’? is desirable. A competent and 
interested dietitian is invaluable in providing 


TABLE 3.—Additions 


Cooked or canned vegetables 
Cooked or canned fruits 
Potato 


Lunch 


White bread with butter 


Menu 


Supper 
Consomme 
Broiled whitefish 
Toast with cream cheese 
Vanilla custard 
Plain cake 
Weak tea, sugar 


palatable meals and in persuading patients 
to eat sufficient quantities of food. The 
usefulness of “medical ileostomy,”” includ- 
ing oral administration of a mixture of 
Dextri-Maltose, 


hydrolyzed protein and 
small 


and constant suction of the distal 
bowel probably is attributable chiefly to the 
nutritional advantages of this program '**°; 
however, we have rarely found it necessary 
to utilize this procedure. Tube feedings of 
food products rich in protein and carbohy- 
drate may be helpful in selected instances, 
though they are definitely less preferable 
than good quality whole foods. Various 
mixtures are available; one combination 
includes three-fourths of a quart each of 
milk and cream, 180 gm. Gevral (vitamin, 
mineral, and protein supplement), 360 gm. 
of powdered skimmed milk, 330 gm. of 
sugar, and 3% oz. of lean meat are homog- 
enized and diluted with water to a volume 
of 2000 ce.; the preparation is introduced 
by a pump through an indwelling plastic 
gastric catheter at a rate of 80 cc. per hour; 
this mixture provides 5000 Cal. and more 
than 250 gm. of protein; however, it often 
increases bowel motility and aggravates the 
nutritional repletion 


diarrhea. Complete 


Asparagus, carrots, peas, string. beans, spinach, pureed tomato 
Apple sauce, peaches, apricots,"pears, pureed prunes 
Baked, mashed, whiped or riced 
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ordinarily cannot be accomplished in a 
short time; several months or more should 
be allowed for this purpose, if necessary. 
Solutions of 5% dextrose and isotonic 
saline, containing appropriate amounts of 
potassium salts, may be required intra- 
venously to restore electrolyte and fluid 
balance. Blood transfusions, 500 to 1000 
ml. in amount, are valuable in correcting 
Secause of 
blood 


anemia and hypoproteinemia, 
frequent transfusion reactions, the 
typing and cross matching should include 
the minor blood groups; the blood is ad- 
ministered slowly at room temperature; the 
addition of 20 mg. of chlorpheniramine 
(Chlor-Trimeton), or a similar antihista- 
minic preparation, may reduce the frequency 
and severity of reactions. Plasma, 500 ml. 
at room temperature, or salt-poor 
albumin, 50 gm., also are helpful 


stored 
human 
in correcting hypoproteinemia; the amount 
to be administered depends upon the sever- 
ity of the protein depletion. Iron prepara- 
tions, including Proferrin (colloidal iron 
Imferon  (iron-dextran 
intravenously or intra- 


saccharate) and 
complex), given 
muscularly in total doses of 0.5 to 2.0 gm. 
in divided amounts, valuable in the 
treatment of the iron-deficiency anemia so 
often present. [ron by mouth is highly 
irritating to the bowel in patients with 
ulcerative colitis, aggravating the abdominal 
discomfort and diarrhea, and hence should 
not be prescribed. Multivitamins, added to 
the intravenous fluids or taken orally, also 
are useful; however, excessive quantities 
are irritating to the gastrointestinal tract 
and should be avoided; there is no evidence, 
furthermore, that large amounts of vitamins 


are necessary. 


are 


Rest and Sedation 


motional tension and physical fatigue 
are important factors in the recurrence and 
chronicity of ulcerative colitis. Adequate 
rest and sleep, pleasant recreation, and de- 
creased help diminish — the 
hyperactivity of the colon. Complete bed 


responsibility 
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rest is essential during the active stages of 
the disease. Increasing activity is permitted 
as the fever, abdominal distress, and diar- 
rhea subside. The amount of physical and 
emotional rest adequate for a given patient 
should be determined individually. Pro- 
longed inactivity, in the absence of active 
disease, is harmful, not only emotionally 
but also physiologically; children especially 
seem to thrive better with activity than with 
confinement to bed. A pleasant, interesting 
occupation, with a minimum of nervous 
tension and avoiding excessive physical 
activity, contributes greatly to the rehabili- 
tation of the patient. 

Sedatives promote relaxation and_ sleep. 
Phenobarbital, 30 mg., combined with ex- 
tract of belladonna, 7.5 mg., four times 
daily, or triple bromides, 1.0 gm. four times 
daily, are prescribed frequently. Chloral 
hydrate, 1.0 gm.; secobarbital (Seconal), 
100 mg.; (Nembutal), 100 
mg.; Tuinal (a combination of equal pro- 
portions of secobarbital and amobarbital), 
100 mg., or glutethimide (Doriden), 0.5 
gm., among many compounds, may be given 
at bed time to facilitate sleep. 

Antispasmodic and anticholinergic com- 
pounds diminish hyperactivity and spasm 
of the large bowel and rectum. Though 
their effects are highly variable, not infre- 
quently they reduce the urgency to defecate 
and the number of bowel movements. The 


pentobarbital 


more popular drugs include atropine sul- 
fate, 1/100 grain (0.65 mg.) subcutaneously 
or by mouth; belladonna tincture, 10 to 15 
drops; (Prantal), 100° mg.; 
mepiperphenidol (Darstine) 100 mg.; pen 
thienate (Monodral), 5 mg.; propantheline 
(Pro-Banthine), 15 mg., and methscopola- 
mine (Pamine), 2.5 mg., taken four times 
In an 


diphemanil 


daily before meals and at bedtime. 
effort to diminish the hyperactive gastro- 
colic reflex, these compounds often are 
prescribed in larger amounts at bedtime and 
in the morning before breakfast. Since 


individual and tolerances’ for 


these drugs vary considerably, it may be 


responses 
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necessary to prescribe several compounds 
to determine the most effective preparation 
for the individual case. In debilitated pa- 
tients, the anticholinergic 
drugs may inhibit intestinal motility so 
profoundly as to produce atony and com- 
plete suppression of peristalsis; bowel 
motility usually is regained within 48 to 72 
hours after discontinuance of the medica- 
tion. 
Codeine 


more potent 


sulfate (30 or 60° mg. 
four hours), deodorized opium tincture (10 
drops four times daily) or meperidine (50 
to 100 mg. intramuscularly every four to 
six hours) may be prescribed for rectal 
tenesmus and severe abdominal cramps and 


every 


to decrease the gastrocolic hyperactivity. 
These compounds are especially valuable 
during acute stages of the disease. They 
also may be useful during the recovery 
phase, permitting patients to increase their 
activity without the embarrassing possibility 
of precipitous, uncontrolled bowel move- 
ments ; however, their use should be limited, 
to avoid the possibility of addiction. 

The so-called “tranquilizing” drugs: 
reserpine, 0.25 mg. four times daily; mepro- 
bamate (Miltown or Equanil), 400 mg. four 
times daily; promazine (Sparine), 25 mg. 
four times daily, and hydroxyzine (Ata- 
rax), 25 mg. four times daily—also may 
promote rest and relaxation, although their 
usefulness in ulcerative colitis is not yet 
established.*"*2, Chlorpromazine, 25 to 50 
mg. four times daily, may be very helpful 
in emotionally disturbed, agitated patients 
psy- 
chosis.”** Reserpine probably is not desir- 
ulcerative because of its 
tendency to increase bowel activity, in some 


and in the management of “steroid 


able in colitis 


patients at least. 


Psychotherapy 


The role of psychogenic factors in the 
pathogenesis of ulcerative colitis is neither 
clear nor fully accepted.**** There 
numerous unsolved problems, including the 
question of psychosomatic versus somato- 


are 
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psychic relationships, the specificity of the 
emotional disorder attributed to ulcerative 
colitis, the objectivity of the psychiatric 
observations, and the mechanism of action 
of psychogenic upon the 
1, 28-30 


disturbances 
color Nevertheless, emotional disorders 
associated with the onset or re- 


currences of the disease.*!** The incidence 


often are 


of psychiatric problems among persons with 
ulcerative colitis is very high, Patients often 
are emotionally disturbed, dependent, imma- 
ture, self-depreciating, and hostile **; they 
seem to be unusually fragile and hyper- 
reactive, even to ordinary events of daily 
life. 

Thorough understanding of the patient's 
emotional difficulties and skillful attention 
to these problems, therefore, are essential 
in the effective management of the disease. 
In some cases, supportive psychotherapy by 
the internist or psychiatrist may be very 
helpful.!*1° psychiatric manage- 
ment is not indicated in most patients. In 
fact, “uncovering” psychotherapy may be 
5 


Formal 


extremely hazardous in severely ill cases,* 
for patients then are unable to cope with the 
problems; the resulting conflict may precipi- 
tate a serious and even fatal recurrence. 
Kmphasis only upon the emotional aspects 
of ulcerative colitis is dangerous because 
unrecognized or inadequately treated or- 


ganic problems may lead to serious compli- 
The 


should cooperate closely, therefore, if joint 


cations. internist and psychiatrist 
management is undertaken. Psychoanalysis, 
in our experience, has not produced lasting 
benefit in the small number of patients so 
treated; the nature of this technique limits 
its application to a few highly selected cases. 

The most helpful psychotherapeutic ap- 
proach appears to be that of the interested, 
intelligent, and sympathetic family physi- 
cian, constantly providing support, reas- 
surance, and encouragement in frequent 
The 


should include anything of interest or im- 


visits with the patient. discussions 


portance to the patient, sports, politics, 
literature, art, music, or other topics, no 
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matter how trivial, avoiding the details of 
bowel function and related symptoms. The 
enthusiastic and kindly approach of the 
physician, manifesting special interest in the 
patient and in his or her problems, is very 
effective in generating confidence and hope 
for ultimate recovery. The patient’s family 
and home environment also requires careful 
attention. Not infrequently, psychotherapy 
must be directed to a parent, husband, or 
wife, and the success or failure of treatment 
may be determined by the ability to influ- 
ence the family and the environment to the 
benefit of the patient. Supportive psycho- 
therapy also is very necessary in patients 
requiring surgical treatment, for the ad- 
justment to colectomy and ileostomy may be 
extremely difficult. 

There is no 
fundamental, permanent disappearance of 
the emotional defects of most patients fol- 
lowing successful medical treatment. Never- 
theless, occasionally there appears to be a 
striking change personality, at least 
superficially, characterized by a more mature 
orientation to life and by the development 
of poise and confidence. Dependence upon 
the physician gradually lessens as the pa- 
tient eventually is restored to an adequate, 
albeit imperfect, emotional adjustment. 

Unfortunately, because of the consider- 
able time required, the high cost of the usual 
psychotherapeutic program, and the insuffi- 
ciency of hospital beds for long-term care, 
this approach, as useful as it may be, is 
limited to very few patients. Unlimited pa- 
tience and equanimity are required. The 
physician who lacks the interest to deal with 
the emotional and medical problems on a 


conclusive evidence of a 


long-term basis should not undertake the 
management of the patient and his disease. 


Sulfonamides-Antibiotics 


Although no bacterial or viral agent has 
been identified as the cause of ulcerative 
colitis, the fever, the “toxemia,” the purulent 
rectal discharge, the proctoscopic appear- 
the 


various complications, 


ance, 
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especially abscess and fistula formation and 
pericolitis, indicate an inflammatory disease. 
No consistent correlation has been demon- 


identifiable bacterial 
36,37 


strated between the 
flora of the feces and the clinical course. 
However, symptomatic improvement occa- 
sionally is related chronologically — to 
suppression of hemolytic coliform, Strep- 
tococcus or Staphylococcus bacteria in the 
feces; the clinical response may continue 
during prolonged therapy, despite apparent 
return of the bacterial flora to original con- 
ditions.** 

Sulfonamides are prescribed to control 
or prevent secondary bacterial infection of 
the bowel and in the hope of eradicating as 
yet unidentified bacterial or viral agents. 
The compounds administered most often are 
sulfaguanidine, 8.0 gm. daily; phthalylsul- 
fathiazole (Sulfathalidine), 4.0-6.0 gm.; 
sulfadiazine, 2.0-4.0 gm., and salicylazosul- 
fapyridine ( Azulfidine), 4.0-8.0 gm. daily. 
No single sulfonamide appears to surpass 
all others. Although salicylazosulfapyridine 
has been recommended enthusiastically 
our experience with this compound has not 
Frequently, after 
effect 
wanes, presumably because of overgrowth 
of less susceptible bacteria. A change in 
the sulfonamide preparation may be fol- 
lowed by a renewed clinical response. Many 
patients have been maintained on continuous 


been especially striking. 


initial improvement, the beneficial 


sulfonamide therapy for long periods by 
this technique of alternating sulfonamide 
administration. 

The use of antibiotics occasionally may 
be accompanied by a clinical response simi- 
lar to that observed with sulfonamides.4°*” 
The combination of penicillin, 1,200,000 
10 gm., 
muscularly datly has been effective, in our 


units, and streptomycin, intra- 
experience, in the management of systemic 
infection or periocolitis complicating ulcera- 
tive colitis; this dosage is maintained for 
five to seven days. The streptomycin then 
is discontinued and replaced by a sulfona- 
mide orally until the infection subsides. 
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Sulfonamides also are prescribed routinely 
as a prophylactic measure during the admin- 
istration of corticotropin (ACTH) and the 
adrenal steroids; the incidence of complicat- 
ing infections and perforation of the bowel 
seems to be reduced significantly as a re- 
sult. 

The adverse side-effects of antibacterial 
medication—nausea, vomiting, excessive 
flatulence, skin rashes, leukopenia, and renal 
damage—constitute an occasionally serious 
problem. 
tion, the development of bacterial resistance, 


The temporary antibacterial ac- 


and the inconstant clinical response are more 
important to sulfonamide 
therapy. Nevertheless, we consider sulfona- 


limitations 


mides beneficial in reducing the incidence 
and hazards of purulent complications and 
also in contributing to the remissions of the 


disease. 


Corticotropin and Adrenal Steroids 


Corticotropin and the adrenal steroids 
decrease the cellular and vascular responses 
to inflammation in ulcerative colitis as in 
there at 
present of a specific action upon the disease 
process. Their use in 1950 was prompted 


other diseases; is no evidence 


by the oceurrence of rheumatoid arthritis, 
iritis, and erythema nodosum in ulcerative 
colitis and by the beneficial effects of the 
adrenal hormones observed these dis- 


cases 5152 Subsequent evaluation of the 
steroids has ranged from cautious endorse- 
ment strong 54 Many 


studies have demonstrated striking, at 


to disapproval. 
times dramatic, clinical response in ulcera- 
tive colitis.°*? The improvement is similar 
to that accompanying conventional therapy, 
but it occurs more frequently and more 
rapidly.°*“ The response is characterized 
by prompt disappearance of fever, toxemia, 
diarrhea, and abdominal discomfort; in- 
creased appetite and sense of well-being, 
and by gradual subsidence of the procto- 
scopic changes.*! The sedimentation rate, 
when elevated, returns to normal; excessive 


loss of nitrogen in the feces subsides. Serial 
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rectal biopsies demonstrate histological evi- 
dence of healing, with disappearance of in- 
flammatory cells, although the return to 
normal usually is not complete.*? Lack of 


a significant clinical response to steroids, 
including corticotropin intravenously, dur- 
ing a period of 10 to 14 days signifies that 
hormonal therapy probably will not be ade- 
quate in a given case. 

Corticotropin and the adrenal steroids 
are potent agents, causing profound biologic 
and biochemical changes and numerous com- 
plications. The most frequent problems are 
those resulting from the physiological 
properties of the hormones: Cushing-like 
changes characterized — by moon 
facies, hirsutism, acne, “buffalo-type” obe- 
sity, hypertension, hypokalemia, and hypo- 
Hyperglycemia and 


edema, 


chloremic alkalosis. 
glycosuria develop less frequently; diabetic 
patients may require an increase in insulin, 
infections have been 
Emotional 


temporarily. Severe 
infrequent in our experience. 
disturbances occur in 5% to 10% of cases 
and consist chiefly of manic and delusional 
states, with a risk of suicide in some in- 
stances. The development of severe mental 
disturbances during steroid therapy neces- 
sitates rapid decrease in dosage and dis- 
continuance of the medication; this usually 
can be accomplished within 72 to 96 hours. 
Increased sedation and restraints may be 
necessary. Chlorpromazine, 100 to 200 mg. 
daily, may be especially valuable in con- 
trolling the agitation. The development of 
a toxic psychosis in patients with ulcerative 
colitis often is accompanied by a dramatic 
improvement in the colitis, permitting rapid 
diminution of the 
steroids; the medication may be resumed 


and discontinuance 
later, if necessary. 

Careful observation of the patient, pref- 
erably in the hospital and frequent de- 
terminations of the serum electrolytes, eryth- 
rocyte and leukocyte counts, blood sugar, 
and urine analysis facilitate early recogni- 
tion of the various complications and prompt 
appropriate treatment. Potassium deficits 
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are corrected by the intravenous administra- 
tion of 40 to 160 mEq. of potasisum chlo- 
ride daily; potassium salts orally are irritat- 


ing to the bowel in patients with ulcerative 
colitis and are not prescribed routinely. The 
routine administration of potassium salts 
has not been necessary, in our experience. 
Indeed, patients may tolerate pronounced 
alterations in serum electrolytes with com- 
Most of the 
complications caused by corticotropin and 
adrenal steroids can be managed by reduc- 


paratively few symptoms. 


tions in dosage, change of preparation, and 
moderate restriction of salt intake. 

The gastrointestinal complications—per- 
foration of the colon, giant ulceration of the 
bowel, massive hemorrhage and reactivation 
of peptic ulcer ***?—attributed to steroids, 
have been encountered only rarely in our 
experience. These problems complicated the 
course of ulcerative colitis long before the 
advent of steroids.’ There is no satis- 
factory evidence that steroid therapy has 
increased their incidence significantly. Pep- 
tic ulcer has developed in only 1 of 180 
patients with colitis receiving 
large quantities of steroids for long periods 
of time; in that case healing occurred 
promptly after the administration of ant- 


ulcerative 


acids, despite continued steroid therapy. 
Adrenal hemorrhage, intractable shock after 
operation, and activation of latent tuberculo- 
sis, though reported in the literature, have 
not been observed.”° 

The indications for steroid therapy in 
(1) 
disease despite careful and comprehensive 
(2) 


the presence of complications, such as rheu- 


ulcerative colitis are recurrent severe 


medical management in the hospital; 


matoid arthritis, iritis, and erythema nodo- 
sum, and (3) acute fulminating ulcerative 
colitis. Contraindications to the adrenal hor- 
the 


presence of purulent complications, such as 


mones in ulcerative colitis include 
abscess and fistula formation, perforation, 
and peritonitis. Steroids are not contraindi- 
cated in the presence of pericolitis and peri- 


toneal irritation; indeed, hormonal therapy 


Kirsner et al. 


under such circumstances may be very help- 
ful in controlling further extension of the 
disease process. A past history of tuber- 
culosis or peptic ulcer does not exclude the 
the indications are 
isoniazid, 300 mg. 
daily, with or without aminosalicylic acid, 
has been prescribed, together with the hor- 


use of steroids when 


otherwise adequate; 


monal therapy, in a few patients with a 
past history of extensive pulmonary tuber- 
culosis. Antacids are not prescribed rou- 
tinely. 

Corticotropin is the most potent of the 
adrenal compounds available at present. It 
is administered usually as the aqueous prep- 
aration, initially in doses of 30 units every 
six hours intramuscularly, for a total dose 
of 120 units in 24 hours; 160 or 200 units 
may be necessary in selected cases. In pa- 
tients not responding to corticotropin intra- 
muscularly, it may be given intravenously 
by slow drip, 20 units in a solution of 5% 
dextrose in water during a 12-hour period, 
twice in 24 hours. Repository corticotropin 
injection is administered chiefly as main- 
tenance therapy, in single daily doses of 40 
to 80 units daily; it has not been as effective 
as anticipated originally. Hydrocortisone 
also may be administered intravenously in 
quantities of 25 or 50 mg. every 12 hours. 
Hydrocortisone hemisuccinate may in- 
jected intramuscularly in doses of 50 or 100 
mg. every four to six hours. Long-acting 
corticotropin zinc, 40 to 80 units intra 
muscularly, apparently has been useful in 
some cases; our experience with this prep- 
aration has been limited. The orally admin- 
istered steroids in decreasing order of 
potency are hydrocortisone (200 mg. daily), 
prednisone (40-80 mg.), prednisolone (40- 
Hy- 
be instilled locally 


80 mg.), and cortisone (300 mg.).% 


drocortisone also may 


into the rectum as the ointment or as a 


retention enema (20 or 30 mg. in several 
ounces of isotonic saline). 

Initial therapy frequently is with aqueous 
corticotropin intramuscularly. As _ clinical 


recovery progresses, the dose is reduced 
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gradually, depending upon the course of the 
individual patient, perhaps by decrements 
of 10 units every five to seven days. When 
the intake is diminished to 30 or 40 units 
daily, the corticotropin may be replaced by 
hydrocortisone or prednisone orally; the 
transition is completed over a period of 
several days, on the arbitrary basis of one 
unit of corticotropin equivalent to 1 mg. 
prednisone or to 2 mg. hydrocortisone. 
Steroid therapy is maintained, on the aver- 
age, months. 
Prolonged treatment for one to three years 
has controlled the disease effectively in 
numerous dosage 


for a minimum of several 


patients. Maintenance 
schedules are on the order of corticotropin, 
20 units; hydrocortisone, 40 to 80 mg., and 
Recur- 
rences during steroid therapy usually are 


prednisone, 15 to 30 mg. daily. 


attributable to intercurrent illnesses, especi- 
ally upper respiratory infections, emotional 
disturbances, dietary indiscretions, and 
premature reductions in dosage. The dis- 
continuance of these compounds often is 
quite difficult and must be accomplished 
very gradually; too rapid reductions in 
steroid dosage may be followed by recur- 
rence of symptoms, Indogenous adrenal 


stimulation with corticotropin often is 
recommended after the prolonged admin- 
istration of hydrocortisone, cortisone, or 
prednisone ; however, an adequate adrenal 
response may not develop for one or two 
weeks of corticotropin therapy. In our ex- 
perience with the long-term use of the ad- 
renal untoward effects 


been observed attributable to our failure to 


steroids, no have 


employ periodic adrenocortical stimulation. 


Steroids are discontinued ideally under 


the following conditions: proctoscopic 
evidence of the disease, normal bowel func- 
tion, feces negative for blood and_ pus, 
normal white blood cell count and sedimen- 
tation rate, and correction of anemia; x-ray 
evidence of healing is desirable, but it is not 
to be expected except after long periods of 
sustained improvement.” All other methods 
of therapy—rest, sedation, diet, supportive 
psychotherapy, and nutritional care—must 
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be continued during the administration of 
corticotropin and the adrenal steroids. Sul- 
fonamides are prescribed routinely in all 
cases and should be continued at least for 
the duration of the steroid treatment. 

Corticotropin and adrenal steroids do not 
cure ulcerative colitis. They do not replace 
established methods of treatment; neverthe- 
less, they are useful adjuncts to standard 
therapy.” Eighty-five per cent of patients 
can be expected to respond initially. Recur- 
rences develop frequently when the quantity 
of steroid is reduced or the medication is 
discontinued; renewed treatment tends to be 
less effective than the initial course, but, 
nevertheless, controls the symptoms in most 
cases. Corticotropin the adrenal 
steroids thus seem to act as “therapeutic 
bridges” during periods of active disease, 
allowing more effective application of other 
methods of treatment. Prolonged adrenal 
hormonal therapy may be helpful in the 
prevention of recurrences and thereby ob- 
viate the necessity for disagreeable surgical 
procedures, 

Miscellaneous Materials—-There is no 
satisfactory evidence that the following 
materials—amebicidal drugs, antilysozyme 
preparations, antidysentery serum, bacterio- 
phage, various types, anti- 
histaminics, antithyroid drugs, medicated 
enemas, ascorbic acid, cobra venom, para- 
thyroid extracts, 
isoniazid, apples, hydrochloric acid, insulin, 
Kaomagma (aluminum hydroxide gel and 
kaolin), liver extract, psyllium hydrophilic 
mucilloid (Metamucil), mucin, rutin, and 
salicylates—are of therapeutic value in 
ulcerative colitis. Indeed, these preparations 
often abdominal discomfort 
and diarrhea. 


and 


vaccines of 


hormone, animal-tissue 


increase the 


Surgery 


The frequent recurrences of ulcerative 
colitis, numerous complications, improve- 
ments in surgical and the 
lowered mortality rates have increased in- 
terest in the surgical management of the 
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disease. The incidence of surgical treat- 
ment in ulcerative colitis varies widely; 5% 
at the Mayo Clinic,”® 9% at the University 
of Chicago Medical Center, 20% in New 
York California,” 47% in 
Boston.*” 

The indications for surgery in ulcerative 
fistula 


and and 


colitis are extensive abscess or 
formation, stricture with obstruction, per- 
foration, extensive polyposis, recurring 
massive hemorrhage and carcinoma strongly 
suspected or established, rheumatoid ar 
thritis, portal cirrhosis of the liver, severe 
anemia, iritis and pyoderma gangrenosum 
unresponsive to medical treatment, perhaps 
severe growth failure in children, and, in 
the absence of complications, lack of re 
sponse of the disease to comprehensive and 
prolonged medical treatment the hos- 
pital *°*?; this last indication is difficult 
to formulate and will be determined largely 
by the orientation of the physician to medi- 
cal or surgical management. The decision 


should not be made hastily; nor should it be 


determined solely by economic reasons. 
Surgeons emphasize as additional indica- 
tions for operative intervention chronic 


invalidism **-*4 and ulcerative colitis exceed 
ing 10 years in duration, because of the 
increasing possibility of carcinoma.*’ [val- 
uation of chronic invalidism in the indi- 
vidual patient with a disease characterized 
by unexplained remissions and exacerba- 
tions is difficult. We have observed satis 
factory improvement in numerous patients 
advised previously to undergo surgery for 
this reason. The question of potential neo 
plasia in ulcerative colitis also is difficult 
to deal with clinically. and 
ileostomy in a child, young man, or young 
because the disease has exceeded 


Colectomy 


woman 
10 years, despite satisfactory or excellent 
general health, seems unnecessarily radical. 
The situation may be analogous to prophy 
lactic gastrectomy in all patients with 
pernicious anemia because of the high inci- 
dence of gastric carcinoma in such cases. 
There is no completely satisfactory solution 


to the problem. However, annual study of 


Kirsner et al. 


the patient would seem to be a more satis- 
factory practical approach at the present 
time, 

The operative treatment of 
ileostomy and colectomy in one or two 


choice is 


stages."® [leostomy alone does not cure ul- 
cerative colitis, nor is healing after this 
procedure sufficiently complete to permit 
restoration of normal bowel continuity, ex- 
cept in rare cases. Abdominoperineal resec- 
tion is necessary the rectum is 
irreversibly diseased and is the source of 
recurrent bleeding and infection. In seg- 
mental colitis of the cecum or the ascending 
and transverse colon not responding to ade- 
quate medical treatment the operative pro- 
cedure usually is limited resection of the 
diseased bowel, with restoration of normal 


when 


continuity. Subtotal resection of the colon 
with anastomosis of the ileum to the re 
maining rectal segment, so-called “rectal 
ileostomy,” also has been performed in 
selected cases with little or no involvement 
ot the rectum. Vagotomy and pelvic auto- 
nomic neurectomy have not been accepted 
generally; appendicostomy and cecostomy 
have been discarded.™* Prefrontal lobotomy 
at present is an experimental procedure; 
until more conclusive favorable evidence is 
available, its use is not recommended.” 

Surgical treatment may be extremely ef- 
fective and, at times, life-saving. Occasion- 
ally it is the only procedure for restoring 
patients from a state of chronic invalidism 
to a useful life. Long-term surgical results 
indicate that 75% to 85% 
good health and employec 
despite the lowered mortality rate, the op- 
erative results are not entirely satisfactory. 


of cases are in 


1.99% However, 


Indeed, the morbidity and chronic invalid 
ism may be increased after surgical inter- 
vention. In the Mayo Clinic series, only 
14% of patients were free of complications 
at the end of one year.” Although medical 
treatment has produced better results in 
the past few years, surgical morbidity has 
remained the same.** The most frequent 
complications are bleeding, prolapse, retrac- 
fistula perforation and 


tion, formation, 
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stenosis of the ileostomy, excoriation of 
the skin, inability to maintain an ileostomy 
bag in proper place, intestinal obstruction, 


extension of the disease into the ileum (or 
involvement of the small bowel unrecog- 
nized at time of operation), recurrent elec- 
trolyte and fluid depletion, and difficulties 
in the emotional adjustment of the patient 
to the ileostomy ;77°7*.* the latter problem 
is especially serious in the child or young 
adult. [failure to remove the severely 
diseased rectum may result in repeated rec- 
tal hemorrhages or recurrent infections. 
X-rays of the small bowel and careful 
studies of fat absorption are necessary to 
avoid especially hazardous operations on 
diseased ileum. Prolonged steroid therapy, 
inadequate intake of food, and excessive 
loss of nitrogen may produce serious nutri- 
tional depletion, delaying wound healing 
and promoting infections. On the other 
hand, careful administration of steroids, 
adequate nutritional care, and prophylactic 
chemotherapy permit almost all patients to 
negotiate colectomy and ileostomy when 
necessary without serious difficulty. In pa- 
tients receiving corticotropin or the adrenal 
steroids who are to undergo surgery, large 
amounts of cortisone or hydrocortisone 
prior to and during the postoperative period 
are necessary intramuscularly to maintain 
adequate adrenal function during and im- 
mediately after the operative procedure. Our 
experience with ileostomy and colectomy has 
been extremely variable. While the rehabili- 
tation of some patients has been almost 
dramatic, many other patients have con- 
tinued to experience an endless succession 
of problems requiring frequent hospitaliza- 
tions; the mortality rate subsequently has 
not been inconsequential. The most careful 
medical management, therefore, is neces- 
sary before surgery is recommended. Op- 
erative treatment should be undertaken only 
after careful evaluation of all details. 


Summary 


Medical treatment is satisfactory in ap- 
proximately 85% of patients with ulcerative 
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colitis. Therapy consists of physical and 
emotional rest, sedatives, antispasmodics, 
and, occasionally, tranquilizing drugs; a 
low-residue, nutritious diet; vitamins; cor- 
rection of anemia and hypoproteinemia; 
maintenance of electrolyte and fluid balance, 
sulfonamides, and supportive superficial 
psychotherapy by the attending physician. 
Corticotropin and the adrenal steroids, 
especially hydrocortisone and prednisone, 
though not curative, are useful adjuncts, 
serving as “therapeutic bridges” and per- 
mitting more effective application of other 
methods of treatment. Complications, es- 
pecially those related to the physiological 
properties of the hormones, are numerous, 
but they can be managed adequately by 
constant vigilance and by repeated labora- 
tory studies. Remissions of the disease 
occur initially in approximately 85% of 
patients receiving adequate quantities of 
steroids. Recurrences are frequent; further 
treatment may not be as successful as the 
original program, but, nevertheless, it usu- 
ally is worth while. Prolonged therapy 
helps to maintain some patients in  satis- 
factory health for long periods of time. 
Surgical treatment is indicated for im- 
pending or actual perforation of the bowel, 
extensive perirectal abscess and fistula for- 
mation, stricture with obstruction, recurrent 
exsanguinating hemorrhages, polyposis, and 
carcinoma, Operation may become neces- 
sary in the presence of severe rheumatoid 
arthritis, certain infections (especially iritis 
and iridocyclitis) unresponsive to medical 
management, and perhaps in occasional 
children with severe growth failure. Other 
potential indications are acute fulminating 
colitis and severe colitis without complica- 
tions not responding to careful medical 
treatment in the hospital. Hemorrhoids 
and localized fistula formations are treated 
conservatively. The operative procedure of 
choice is ileostomy and total colectomy in 
one or two stages. The Koenig-Rutzen bag 
is an effective contrivance for the ileostomy. 
Surgery may be life-saving and occasionally 
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the only method for restoring a chronic 
invalid to a relatively satisfactory life. How- 
ever, it may be followed by numerous com- 
plications, including bleeding, prolapse, ste- 
nosis, abscess, or fistula formation of the 
ileostomy; partial intestinal obstruction; 
ulcerative enteritis, and intractable electro 
lyte and fluid depletion. Failure to remove 
the extensively diseased rectum may be fol- 
lowed by recurrent infection and hemor- 
rhage. Surgery should be undertaken only 
after careful medical treatment in the hos- 
pital. The decision for operation should not 
be based upon theoretical considerations or 
upon the frustration of the physician; nor 
should it be determined solely by lack of 
funds to provide for proper medical atten 
tion. Many patients will respond to con 
tinued comprehensive medical management. 
Occasionally there is striking reversibility 
of the condition of the diseased colon toward 
normal. 


University of Chicago, Department of Medicine, 
950 E. 59th St. (37). 
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Case Reports 


Hepatolenticular Degeneration 


Follow-Up Report of a Case Treated with Dimercaprol (BAL), Potassium 


Sulfide, and High-Protein Diet 


GREGORY 5S. FERRISS, M.D., and SPENCER BERRY, M.D., New Orleans 


Since the first report of this case, in this 
journal (1953),' there has been considerable 
progress in the elucidation of copper metab 
olism in man? and the biochemical path- 
ophysiology of Wilson’s disease. The sug 
gestion that the neurological manifestations 
of this condition are related to the positive 
copper balance, with alteration in structure 
and function of the brain secondary to cop- 
per deposition therein? has been widely, 
though not universally,* accepted and is 
further supported by this report. Copper 
absorption from the gut is greatly increased.° 
Transport of most of the plasma copper, 
loosely bound to protein, in the absence of 
sufficient ceruloplasmin ®* allows deposition 
of copper in the tissues. Excretion through 
both liver and kidneys is reflected in the 
high values in the bile ® and urine.’° In the 
latter, it is supposed that the deposition of 
copper in kidney tissue precedes amino- 
aciduria,’' and then these amino acids and 
peptides in turn chelate copper, accounting 
for elevated urinary values paralleling the 
aminoaciduria.!* 

Diagnosis is usually made on_ clinical 
grounds. Though diagnostically helpful, 
biochemical determinations of abnormalities 
are available only at research centers. Re 
cently a rapid and simple estimation of 
serum oxidase activity has been devised.™ 
This may soon become a very important 
laboratory aid in early diagnosis, as it is 
probably feasible to perform in the usual 
clinical laboratory. 
~ Submitted for publication July 12, 1956, 

From the Louisiana State University School of 
Medicine Neurology Service, Charity Hospital of 
Louisiana at New Orleans; Instructor in Neurology 
(Dr. Ferriss) ; Resident in Medicine (Dr. Berry), 
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Treatment of patients with Wilson’s dis- 
ease consists of the administration of (1) 
chelating agents parenterally (dimercaprol," 
edathamil calcium-disodium [Calcium-Diso- 
dium Versenate]) to promote excretion of 
copper; (2) copper-binding chemicals orally 
(potassium sulfide) to prevent absorption 
of copper from the alimentary tract, and (3) 
diet (low copper) with the aim of decreasing 
intake of copper, or diets (high protein, 
supplemental casein hydrolysate P.O. and/ 
or I. V.) to enhance the urinary excretion. 
Various schedules of dimercaprol admini- 
stration have been reported.’*'* No previous 
account has been found of uninterrupted 
daily administration over many months. This 
feature of treatment and the marked im- 
provement under treatment in a previously 
described case constitute the bases of this 
follow-up report. The method of Cartwright 
et al.’'!5 was used in planning treatment. 


Report of Case 


History.—A 32-year-old white man was found 
to have Wilson’s disease in September, 1950, two 
and one-half years after the gradual onset at the 
age of 24 of tremor and personality changes.’ 
Approximately six months prior to that hospitaliza- 
tion he experienced difficulty in walking, and his 
behavior deteriorated. A mild dementia appeared, 
with memory disturbance and moria. The month 
prior to admission, difficulties in swallowing and 
phonation were noted. The most prominent neuro- 
logic finding at that time was a slow, rhythmic, 
constant, wing-beating tremor which was aggra- 
vated by posture-holding and stopped by voluntary 
movements and skilled acts were 
performed poorly. His face was expressionless, 
and in walking he showed a_ wide-based stride. 
Behaviorly, the usual social restraints were in 
abeyance, and the patient was very irritating to 
all with whom he came in contact. During the 
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subsequent 18 months there was slight deteriora- 
tion in the neurologic findings, with the appearance 
of a superimposed Parkinsonian type tremor in 
both hands. 

He was then given 0.32 gm. of dimercaprol in 
six divided doses on one day. Ten days later he 
was given an eight-day course of 0.44 gm. per day 
divided into two doses. One month following this, 
improvement was noted in the tremor and behavior. 
The patient had refused further treatment at the 
time of the previous report. 

We first saw the patient on Nov. 16, 1955, when 
he was transferred to the neurology service from 
the East Louisiana State Mental Hospital, where 
he had been committed. He had been bed-ridden 
for at least three months. Information received 
from the V. A. Hospital showed that the patient 
had received several further courses of treatment 
since the previous report, as seen in Table 1. 


Taste 1.—Courses of Treatment 


Dose 
Dimerca- Improve- 
Started Stopped ment 
ce. B.D. 


Date 


Comment 


6/30/53 7/6/53 2.2 — Nausea, diffculty 
swallowing 
7/9/53 7/23/53 2.2 + 
8/25/53 10/8/53 2.0 0 
(twice 
weekly) 


After this last course the patient did not return 
to the V. A. Hospital, and there is no reliable in- 
formation about him during this subsequent two- 
year period. It is known that he bruised his head 
frequently in stopping himself, as he was observed 
by one of us in passing on the street once during 
this interval. He was stooped forward at the hips, 
with arms straight down toward the ground and 
wrists flapping violently. His gait was propulsive 
and festinating as he went from one telephone pole 
or street lamp to the next, which he would contact 
with great impact, recoil, and then start again. 
A hematoma had been seen on the cheek at that 
time. 

Examination. 
chronically ill white man. 
mask-like, with retracted upper lip, giving an ap 
pearance of a_ sardonic The eyes were 
widely open, and blinking was infrequent. There 
was a coarse nystagmus on conjugate gaze away 
Barely audible mono 


Admission examination showed a 
Facial expression was 


smile. 


from the primary position, 
syllabic responses could be made with great diffi 
culty. There was an inconstant tremor of the jaw 
Swallowing a sip of fluid took as long as a minute, 
and_ solid mouth. A_ cog- 
wheel type of rigidity was present in the muscula- 


food remained in the 


ture of the extremities. Occasionally a coarse 
tremor could be seen in the right arm or leg at 
There was great difficulty initiating volun 


Once 


rest 
tary movement in response to commands. 
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started, however, the movement was accompanied 
This became especially 


by an intention tremor, 
Place- 


violent as the hands approached the face. 
ment of the finger-to-nose could not be attained 
No sensory abnormalities were detected. The cor- 
neal Kayser-Fleischer rings were very deeply pig- 
mented. Telangiectasia marked over the 
thorax. The rounded edge of the liver was barely 
palpable. 

Laboratory Data—RBC, 6,500,000; WBC, 9600 
(64 segmented cells, 33 lymphocytes, 2 monocytes, 
1 basphile) ; urinalysis, normal; S. T.S., negative ; 
B.U.N., 13.8 mg/100 serum protein, 6.9 
gm/100 cc. (A/G, 4.4/2.5); thymol turbidity, 9.7; 
cephalin floculation, 1+-; bilirubin, 0.79 mg/100 ce. ; 
uric acid, 2.46 mg/100 ce.; BSP, 10.5% retention; 
CSF protein, 106 mg/100 cc. (normal for lab., 
CSF protein less than 51 mg.); curve, 
3333221000. Dec. 20, 1955, EEG within normal 
limits. 

Clinical Course.—Treatment 
potassium sulfide, 20 mg. t. i. d., with meals; a high- 
protein diet (liquid, soft, then regular as improve- 
ment ensued) with supplementary feedings of 
amino acids, polypeptides, and eggnogs, malted 
milks, etc., and dimercaprol (BAL), 1.7 ce. (17 
mg.) I. M. every 12 hours. On the fifth day there 
was increased difficulty swallowing, and the pa 
tient appeared more acutely ill. A single injection 
of 17 ce. of dimercaprol was given daily from 
The improvement was as indicated in 


was 


ae; 


gold 


was started with 


then on 
Table 2. 


Taste 2.—Observations of Improvement During 


Treatment 
Day of 
Date treat- Observations 
ment 

11/28/55 1 

11/27/55 5 Difficulty swallowing; improvement started 
from this day 

12/9/55 17 Could smoke using both hands to bring 
cigarette to lips; less rigid; placed in chair 

12/10/55 18 Jaw tremor gone; speech much clearer; ver- 
tical eye movements possible without 
nystagmus 

12/15/55 23 No nystagmus in any direction; sat up by 
self; could close moutn 

12/18/55 26 Walked with assistance; reported greater 
ease in swallowing 

12/19/54 27 Able to go to lavatorywith help 

12/25/55 33 Walked 5 steps alone 

12/27/55 3h Tremor noted to be markedly decreased by 
several observers 

1/5/56 44 Fed himself (but very messy) first 

1/15/56 5A Walked without assistance 

2/27/56 97 Started trying to shave self (safety razor) 

3/3/56 104 Able to shave and dress self completely; 


tremor elicited only on strong emotion or 
fatigue 


After this initial three and a half month period 
under treatment, improvement was not so dramatic, 
yet it present 
graphically). His movements achieved much more 


was clearly (recorded cinemato- 
grace, and his speech became more inflected and 
He was able to attend hospital dances, 
and he enjoyed popularity because of his perform- 
though it is 


expressive 


ance to the tunes ‘of faster tempo, 
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suspected that this was less because of his agility 
than because of his uninhibited exhibitionism. His 
behavior became intolerable to hospital personnel 
because of constant sexual preoccupation and ex 
pression. He was discharged on May 18, 1956, one 
hundred eighty-four days after admission, to con 
tinue treatment at home. CSF protein on April 
30, 1956, three weeks before discharge, though still 
higher than normal (less than 51 mg/100 ce.), had 
come down to 73 mg/100 cc., and the gold curve 
had become more flat; 211000000. 


Comment 


Two points are worthy of note in this 
case, dimereaprol injections were well tol 
erated in dosage given daily for over six 
months. A difficulty with dimereaprol ad 
ministration is that, in usual doses, toxic 
reactions occur, and the drug must be dis 
continued, The aim of uninterrupted ad 
ministration was to produce a continuous 
tendency toward negative copper balance. 
by itself, the dosage used was probably too 
small to have changed the sign of the bal 
ance, Though we have no clinical or labora 
tory controls, it is the opinion of several 
observers on the basis of their past clinical 
experience that the improvement was too 
dramatic to have been accounted for by the 
injections alone. The other factors in treat 
ment were the potassium sulfide and the 
high-protein diet. It is assumed that these 
(especially the sulfide) played a major role 
in inducing and maintaining the improve 
ment, 

Though this report covers but a single 
case, it shows that striking remission of 
With the 


implication that this may be possible in other 


signs and symptoms took place. 


cases, and with the possibility that such 
treatment may be able to prevent the ap 
pearance of pathological neurologic mani 
festations, encouragement is given toward 
our attack on this disease. This is especially 
so since the report of a rapid, easy, diag 
nostic test; for the earlier the diagnosis, pre 
sumably, the more readily reversible or 
preventable the manifestations. 


Summary 


Dramatic improvement is seen in a far 
advanced case of Wilson’s disease treated 


658 


A, ARCHIVES OF INTERNAL MEDICINE 


with dimercaprol (BAL), potassium sulfide, 
and a high-protein diet. No toxic manifesta- 
tions or side-reactions are noted in dosages 
used, This particular combination of treat- 
ment seems more effective than dimercaprol 
alone. 

Louisiana State University School of Medicine, 
Dept. of Psychiatry and Neurology, 1542 Tulane 
Ave (12). 
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Multiple Ulcerations and Perforations of the Jejunum 


and Ileum Complicating Prednisone Therapy 


ROY C. GUMPEL, M.D.; EDWARD C. LEWIS, M.D., and ROBERT V. THOMSON, M.D., Coral Gables, Fla. 


Corticotropic hormones and adrenal corti 
costeroids have proven to be the sine qua 
non of replacement therapy in certain pitui 
tary and adrenal gland disorders, Although 
not a therapeutic panacea, the value of the 
induced hyperadrenal state in many addi 
tional Un 
fortunately, the occurrence of occasional 
and untoward 


illnesses has been established. 
deleterious side-reactions 
symptoms of overdosage have established 
their action to be as that of a “two-edged 
sword,” 

Among the complications of corticotropin 
and adrenal cortical hormone therapy, none 
are associated with a graver morbidity or 
higher mortality than are those involving 
the gastrointestinal system. The appearance 
of ulcerations of the duodenum and stomach 
with a high incidence of perforation and 
hemorrhage has been recognized with in- 
creased frequency and has led to a curtail- 
ment in the use of hormone therapy and to 
the use of a prophylactic ulcer regimen in 
cases where such therapy is mandatory, The 
hormones have resulted in the reactivation 
of old, healed ulcers and in the production 
of acute ulcerations in persons who never 
before had ulcers, In addition to the appear 
ance of complications of the stomach and 
duodenum, a smaller number of reports 
describe ulcerations and perforations involy- 
ing the jejunum, ileum, and large intestine. 

patient with 
colitis in the active stage developed multiple 
ulcerations and perforations of the small 
intestine shortly after commencing a course 


nonspecific ulcerative 


Recorded for publication Aug. 22, 1956. 

Resident, Medical Service (Dr. Gumpel) ; Resi- 
dent, Surgical Service, (Dr. Lewis), and Patholo 
gist (Dr. Thomson), Veterans Administration 


Hospital. 
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of therapy with prednisone. The case is 
presented along with operative and_post- 
mortem findings in view of the unusual na 
ture of the complication. An analysis of 
this case along with a review of similar 
cases questions the etiological significance 
of altered gastric secretions and suppressed 
inflammatory response in the causation of 
all ulcerations and perforations of the gas- 
trointestinal tract complicating hormone 
therapy. An alternate explanation for the 
occurrence of certain gastrointestinal com- 
plications secondary to corticotropin and 
adrenal corticosteroid hormone therapy is 
offered, 


Report of Case 


A 63-year-old white man was hospitalized on 
March 3, 1956, with the chief complaint of diar- 
rhea of six weeks’ duration. Twelve to fourteen 
watery movements occurred per day. Although 
mucus was frequently detected in the stools, no 
blood was seen. Crampy, low abdominal pains 
occurred with ingestion of foods. Anorexia was 
present throughout the illness, and there was a 
30 Ib. weight loss. 

Physical examination disclosed an emaciated 
white man, 5 ft. 9 in. tall, weighing 112 Ib. Vital 
signs were normal. The chest was noted to be 
emphysematous. The abdomen was scaphoid in 
appearance and soft. No masses or organs were 
palpable. There was no tenderness to deep palpa- 
tion. Peristalsis was normal. The remainder of 
the physical examination including digital rectal 
examination was unremarkable. 

Admission hemoglobin was 14 gm. per 100 cc., 
and the leukocyte count was 13,600 per cubic 
millimeter, with a normal differential. Urinalysis 
was normal save for a trace of albumin. Serum 
electrolytes were normal. Numerous stools were 
found to be free of ova and parasites and were 
negative for enteric pathogens. Sputa smears and 
cultures were negative for acid-fast bacilli. The 
chest film showed early bilateral emphysema. A 
gastrointestinal series and barium-enema x-ray 
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taken elsewhere prior to admission were reviewed 
and found to be normal. The tuberculin skin 
tests were negative. Sigmoidoscopy disclosed a 
diffusely granular congested mucous membrane. 
Although no ulcerations were noted, gentle swab 
bing of the surface produced prompt bleeding 

Having established the diagnosis of acute, idio 
pathic ulcerative colitis, a course of adrenal 
corticosteroids was begun, hoping it would induce 
a prompt remission. On the seventh day of hos 
pitalization, the patient was started on 40 mg. of 
prednisone per day, and by the sixth day of 
therapy the daily dose had been successively 
dropped to a maintenance level of 20 mg. per day. 
Coincident with the initiation of hormone therapy, 
improvement in the patient’s clinical status was evi- 
dent. By the ninth day of endocrine therapy the 
patient's bowel movements were reduced to two 
formed stools a day. 

On the 10th day of hormone therapy, the pa- 
tient experienced a sudden onset of severe gen- 
eralized abdominal pain. Local spasm of the 
abdominal musculature was noted, and rebound ten 
derness was elicited. Although he remained 
afebrile, his leukocyte count promptly rose to 
20,800 per cubic millimeter, and a differential 
showed 86 segmented and 2 nonsegmented neutro- 
phils. A flat plate of the abdomen failed to show 
free air under the diaphragm. On the day of the 
gastrointestinal complication, the patient described 
having had a similar episode 48 hours before. He 
failed to call it to the attention of the ward 
physician because of its transient nature and its 
mildness. Emergency surgery was undertaken 
with a presumptive diagnosis of perforated viscus, 
due to an acute ulcer either of the stomach, the 
duodenum, or the large intestine. Intravenous 
hydrocortisone was given before and during the 
operative procedure. The laparotomy disclosed 
the presence of numerous ulcerations, all of which 
were confined to the antimesenteric border of 
the small bowel. They extended from the liga 
ment of Treitz to the ileocolic junction. Five 
had perforated in the region of the jejunum. The 
proximal 52 cm. of jejunum was resected (Fig. 1) 
and an end-to-end anastomosis done. The remain- 
ing ulcers were plicated with fine nonabsorbable 
(silk) surgical sutures. The serosa between the 
ulcerations appeared normal, and no pathology in 
the stomach, duodenum, or colon was noted. The 
blood supply to the bowel did not appear com- 
promised. 

Postoperatively, the patient ran an unexpectedly 
benign course. His temperature, pulse, and res- 
pirations remained normal and his abdomen soft. 
Formed bowel movements occurred, and on the 
third postoperative day the patient was ambula- 
tory and taking oral fluids. On the fifth post- 
operative day minimal deterioration of the patient's 
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ULCERATION AND PERFORATION OF JEJUNUM 


PREDNISONE 


Fig. 1,—Resected section of jejunum from 
serosal surface, showing multiple ulcerations and 
perforations, 


condition was noted, and because of lethargy the 
question of adrenal insufficiency was considered. 
The vital signs were found to be normal, and 
local abdominal findings were unchanged. Repeat 
hematology and electrolyte studies showed no 
alterations. On the sixth postoperative day, the 
patient suddenly and unexpectedly died 


Pathology Report 


Surgical Specimens.—The specimen consisted of 
a 52 cm. segment of jejunum (Fig. 1). The 
serosa was injected, granular, and edematous 
throughout. The muscularis appeared somewhat 
thin. The mucous membrane in general appeared 
normal, except for the presence of 19 ulcers, 
which averaged 0.4 cm. in diameter. These ulcers 
had flat, irregular margins, were irregularly 
round in contour, were shallow, and were covered 
by a purulent exudate. Five of the ulcers pene 
trated the entire thickness of the bowel wall (Fig 
2), and the peritoneal margins were covered by 
purulent material. Microscopically, the ulcers 
showed necrotic bases and margins, with dense 
infiltration of these areas and adjacent tissues by 
neutrophiles, histiocytes, plasma cells, and lympho- 
cytes (Fig. 3). The margins of the ulcerated 
areas showed vascular granulation tissue and no 
appreciable scarring. Serosa throughout was 
edematous, with a narrow zone of vascular granu 
lation tissue in subserosal areas and infiltration by 
mixed inflammatory cells. Intervening areas 
showed mucosal and submucosal edema and con- 
gestion, with infiltration by mixed inflammatory 
cells. Cultures of ulcerated areas were negative 
for fungi, tuberculosis, Salmonella, and Shigella 
organisms. Growth of enterococci and coliform 
organisms was obtained. 

Autopsy Findings —The body showed evidence 
of recent weight loss and a recent right para- 
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Fig. 2.—An acute ulcer of jejunum with ad 


jacent normal mucous membrane. A small free 
perforation is noted 


The 


anthracotic, 


lungs 
with 


median surgical imeision were em 


and acute and 
chronic passive congestion and small foci of inter 
The 


arteriosclerosis, 


physematous 


stitial fibrosis heart showed considerable 


coronary with seattered small 


myocardial sears. Major arteries and veins, in 
cluding the mesenterics, were patent and of nor 
mal The 
600 ml. of purulent and fecal material. All peri 


caliber. peritoneal cavity contained 
granular, and 


The 


wall 


toneal surfaces were ragged and 
there was considerable autolysis of bowels 
dilated, 


There was an intact 


stomach was greatly with a thin 


and flattened rugae end-to 
end anastomosis involving the proximal jejunum 
There were numerous ragged and irregular per 
forations of the walls of the ileum and residual 
jejunum. Microscopically, the small bowel in gen 
eral interstitial blood 
vessels, and distended lymphatic channels and a 


showed edema, congested 
few seattered infiltrating lymphocytes, histiocytes, 
and neutrophils. There were scattered acute ulcera 

changes in 
Blood 
showed thickening of the 
lymph follicles showed depletion of lymphocytes 
The large bowel had a thin and friable wall, with 
Microscopically, 


tions with adjacent degenerative 


epithelial stromal elements. vessels 


moderate walls, and 


no perforations or ulcerations 


there was autolysis of mucous membrane, sub 
mucosal edema, and congestion, with neutrophil 


All peri 


surfaces showed acute inflammation, 


infiltration of submucosa and muscularis 
toneal with 
beginning formation of granulation tissue in sub 
serosal areas. There was a mild, fatty metamor 
phosis of the liver, with acute and chronic passive 
congestion and a few neutrophils in sinusoids and 
portal areas, There was moderate depletion of 
Pancreas and thy 
roid appeared normal. The spleen weighed 75 gm., 
showing follicles 
Mesenteric lymph nodes were enlarged and soft, 


adrenal cortical lipid material 


depletion of lymphocytes in 


microscopically showing reactive hyperplasia 
Lumbar vertebral marrow hyperplasia, 


chiefly involving the erythrocytic elements 


revealed 
There 
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flammatory response and early granulation tissue 
formation, 


was moderate arterial and arteriolar nephro 
sclerosis, and the prostate gland was large and 
liyperplastic. The testes showed slight atrophy 


Comment 


The frequent relationship between emo- 
tional disturbances and acute stresses and 
exacerbation of peptic uleer symptoms has 
been recognized, The effects upon the gas 
trointestinal tract of nervous and emotional 
stresses have been the subject of numerous 
investigations and have been responsible for 
the statement that the gastrointestinal tract 
is the “sounding board of the emotions.” 
It has been shown that stresses productive 


of the “alarm reaction” can produce acute 
The 


common sources of such stress are thermal 


gastric and duodenal erosions. most 
burns, trauma, and surgery. More recently, 
papers have reported ulcerations following 
severe starvation and exposure to ioniz 
ing radiation.” The relationship between 
acute lesions of the alarm type and chronic 
peptic uleer has not been established. Their 
gross and microscopic appearances and their 
natural history differ. Selye* stated, “We 
must differentiate clearly between the acute 
gastro-intestinal erosions and hemorrhages 
caused by such alarming stimuli as burns, 
trauma, fulminating infection, and intoxi 
cation, ete., on the one hand, and the chronic 
peptic ulcer on the other.” It is felt, how 
ever, that there is a closer relationship be 
tween stress ulcerations seen in clinical 
practice and those that appear following 
pituitary corticotropic and 


therapy with 
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adrenal cortical hormones. The former pre- 
sumably result from an excess production 
of endogenous hormone produced — via 
stress-mediated stimulation of the hypothal 
mic-pituitary adrenal axis. 

Most reports of gastrointestinal compli 
cations of corticotropin and cortisone ther- 
apy have explain — their 
appearance on the basis of a hormonal phase 
of gastric secretion. Gray et al.°7 did much 
to establish an adrenal phase of gastric 
secretion. They showed that the administra- 
tion of pituitary corticotropic and cortisone 


attempted — to 


hormone to normal subjects produced an 
increase in the uropepsin excretion to levels 
ordinarily seen in patients with active peptic 
ulcers. lollowing intravenous corticotropin, 
uropepsin excretion in urine increased from 
control values of 4000 units to 16,000 units 
per 24 hours. With cortisone, the 
uropepsin increased to 113% and 300%. 
An equally significant increase in basal gas- 
tric secretion of acid and pepsin followed 
hormone therapy, the latter representing a 
threefold The action of — the 
adrenal corticoids on the stomach is a direct 
one and is not mediated through the vagus, 
nor is it dependent on the gastric antrum. 
This has been shown, for vagotomy does 


oral 


increase, 


not alter gastric acid or pepsin response to 
hormonal therapy, nor does subtotal gastric 
resection with removal of the antrum. 

An alteration of acid and pepsin secretion 
in response to corticotropin and cortisone 
has not been universally accepted as being 
responsible for the production of gastro 
intestinal complications. Hirschowitz et al.* 
studied gastric response before, during, and 
after administration of corticotropin. Al 
though they recognized that hormonal ad 
ministration stimulated gastric secretion of 
acid and pepsin and that such therapy may 
be complicated by the development or reac 
tivation of a peptic ulcer, they pointed out 
that it did not necessarily follow that the 
the 


in secretion is the cause of 


Since the abnormal rise in se 


increase 
ulceration. 
cretions did not occur prior to the appear 
ulceration, excessive peptic 


ance of the 
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activity could not be incriminated as_ the 
the They did note that 
corticotropin the adrenal 
gland caused a profound and consistent fall 
in the viscosity of the gastric juice as well 
as a decline in the viscosity and mucus con- 
They felt that may 
interfere with the natural defense of the 
mucosa and so play an important part in 
the exacerbation of and healing of peptic 


ulcer. 
stimulation of 


cause of 


tent. corticotropin 


ulcerations. 

In addition to an altered gastric secretion 
induced by hormonal therapy, an inhibition 
of tissue reaction to injury has been consid- 
ered etiologically related to the development 
of the gastrointestinal complications. [roni- 
cally, it is that very same anti-inflammatory 
reaction of corticotropin therapy that con- 
stitutes the common denominator of — its 
clinical effectiveness in all conditions except 
the few where replacement therapy is prac- 
ticed. The untoward gastrointestinal com- 
plications occurring secondary to an induced 
hyperadrenal state are often characterized 
by a sparsity of subjective and objective 
findings. There is often an absence of 
febrile and leukocytic response; tachy- 
cardia and elevation of sedimentation rate 
fails to appear, and the local findings of 
muscular rigidity and rebound tenderness 
are often absent. Ragan® was one of the 
first to note a delay in wound healing in 
The 


mechanisms by which corticotropin influ 


patients receiving hormone therapy. 
ences inflammation and adversely affects 
the healing process are multiple. After 
administration of hormones the number of 
leukocytes and cosinophils at the site of 
inflammation is diminished. The outpour 
ing of cells and serum into the site of 
irritation is diminished by an increase in 
capillary resistance induced by hormone 
therapy. The healing of any ulceration or 
inflammation is dependent on the formation 
of healthy granulation tissue at the base of 
the site of injury. Corticotropin has been 
shown to depress formation of all elements 
of granulation tissue; fibroblasts, blood ves 
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sels, and the ground substance.’”!? It has 
also been shown to retard the process of 
epithelization. 

Reports in which gross or microscopic 
descriptions of lesions of the stomach and 
duodenum secondary to hormonal therapy 
are undertaken frequently show a charac- 
teristic decrease of defense mechanisms 
aimed at repairing and limiting the extent 
of the ulceration. Sandweiss,” describing 
such ulcerations, commented, “The usual de- 
fense mechanisms are markedly depressed 
or absent; the ulcers are more recent, far 
more acute, more rapidly spreading and at 
times much larger than those usually seen 
in ulcer patients.” 

Perforations of the bowel distal to the 
duodenum have occurred during hormonal 
therapy and no longer represent unique 
problems. Such accidents have most fre- 
quently occurred subsequent to treatment 
for ulcerative and have involved 
either the colon or the terminal ileum. Ad- 
ditional isolated reports described perfora- 
tion in an area of regional enteritis,’ in 
a diverticulum of the colon,!® and at the site 
of bowel involvement with intestinal Hodg- 
kin’s disease.'"® Another report described 
perforation of a gallbladder in a patient on 
hormone therapy. All had in common a 
preexisting diseased bowel at the site of 
subsequent perforation. The maintenance 
of integrity of a diseased bowel is depen- 
dent upon a balance between tissue destruc- 
tion and tissue repair. The action of 
cortisone, mediated through its inflamma- 
tory inhibition, alters the balance in favor 
of the former. That the accidents of ulcera- 
tion and perforation can occur in the ab- 


colitis 


sence of exogenous hormone is attested to 
by the finding of perforations in the era 
prior to corticotropin and cortisone therapy 
and by their occasional occurrence today in 
the absence of hormone treatment. 

The reports of the appearance of ulcera- 
tions or perforations distal to the duodenum 


and yet remote from areas of disease are 


few but highly significant. They afford 
evidence against the hypothesis of autodi- 
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gestion by gastric juices and against in- 
terference in the repair process of a 
preexistent diseased bowel. That the case 
described is not unique is attested to by the 
following case reports culled from the lit- 
erature. In 1952, Johnsen'*® reported a 
spontaneous perforation 12 cm. below the 
duodenojejunal flexure in a patient with 
Cushing's disease. Finck! studied an ar- 
thritic patient who died subsequent to a 
prolonged course of self-medication with 
cortisone and found a duodenal ulcer and 
both the 


Sauer !4 


numerous mucosal erosions of 
stomach and the small intestine. 
commented on the appearance of two large 
shallow ulcers encircling the rectal wall in a 
patient on prolonged hormonal therapy for 
arthritis. Brown observed two patients 
with severe rheumatoid arthritis who, subse- 
quent to treatment, developed 
“ragged atypical ulcers all through the 
colon.”” While all the patients just described 
were free of any preexisting disease of the 
gastrointestinal tract, the following cases 
demonstrated complications occurring in 
patients with ulcerative colitis. In the cases 
to be described, the sites of ulcerations 
either occurred remote from the diseased 
process or were found to be of a type not 
characteristic of that disease process. 


cortisone 


During surgery, on a patient with ulcera- 
tive colitis who was receiving hormonal 
therapy, Halsted ?! “large discrete 
ulcers of the ileum.” 
patients, an acute abdomen appeared during 
corticotropin therapy. At the time of sur- 
gery, four perforations of the gastrointes- 
tinal tract were noted, two in the terminal 
ileum and two in the jejunum. Texter *8 
described the appearance of “giant ulcera- 
tions” appearing subsequent to corticotropin 
and cortisone therapy in 4 of 16 patients 
with ulcerative colitis who were receiving 
hormonal therapy. The large undermining 
ulcers noted were described by sigmoidos- 
copy and x-ray as being of an appearance 
“distinctly different from what is usually 
cortisone 


noted 
In one of Sloan’s 7* 


seen in cases of colitis without 


treatment.” 
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While most patients started on cortico- 
tropin or cortisone therapy show clinically 
a dramatic reversal of the unfavorable pro- 
gression of the disease, a few show no 
response. Fewer still show an accelerated 
deterioration. Banks and Klayman ** noted 
prompt onset of serious hemorrhage in each 
of three cases of colitis after starting ther- 
apy. One patient with a previous attack of 
colitis had been completely well for two 
years when therapy with cortisone for rheu- 
matic arthritis was begun. A fulminating 
bout of hemorrhagic diarrhea occurred on 
the sixth day of therapy. Halsted’s 2° Case 
4, a patient with ulcerative colitis who had 
never previously bled, developed 
bleeding which lasted four days one week 
after administration of 25 mg. of cortico- 
tropin daily. Cases 3 and 19 of Elliot ** 
developed severe hemorrhage during corti- 
cotropin therapy at a time when they ap- 
peared to be doing well in regard to their 
ulcerative colitis. One had a history of 
previous hemorrhage, the other did not. 
Edwards,** drawing attention to the danger 
which accompanies the use of hormonal 
therapy, stated: “In one center, four con- 
secutive examples of massive bleeding had 
occurred during treatment of chronic ulcera- 
tive colitis by ACTH.” Where untoward 
reactions of this type described follow in- 
stitution of hormone therapy, the complica- 
tions might result from a_ retarding of 
healing of the ulcerative lesions of colitis. 
That they might have been unrelated to 
a preexisting pathology and were due to the 
appearance of new lesions of the type that 
occasionally occur in nondiseased segments 


severe 


seems possible, 

Ulcerations and perforations appearing 
during corticotropin and adrenal cortical 
hormone therapy have been reported to 
involve the stomach, duodenum, jejunum, 
ileum, and colon. Although the different 
ways in which a tissue can react to injury 
are limited, the similarity in the gross and 
microscopic appearances of the lesions in 
different segments of the gastrointestinal 
tract, the occasional finding of multiple sites 
of involvement, and their occurrence during 


Gumpel et al. 


ULCERATION AND PERFORATION OF JEJUNUM—PREDNISONE 


similar therapy suggests a common etiology 
of the more commonly seen ulcerations of 
the stomach and duodenum and the unusual 
lesions found distal to the duodenum. 

The explanations usually offered to ac- 
count for the appearance of gastrointestinal 
ulcerations of the stomach and duodenum 
during hormone therapy do not appear ten- 
able in the case presented. That altered 
gastric secretions induced by use of hor- 
mones were not primarily related to their 
development is attested to by the locations 
of many of the lesions remote from ex- 
posure to unneutralized gastric secretions. 
The finding of a normal, intervening mucosa 
in the proximal jejunum and the develop- 
ment of equal numbers of lesions in both 
the proximal jejunum and distal ileum casts 
doubts on the likelihood of altered gastric 
secretion being etiologically related to their 
formation. If due to an outpouring of 
gastric juices into the small bowel, one 
would have expected extensive involvement 
of the proximal part of the small intestine 
with absent involvement of the more distal 
parts. In the reported case, the distribution 
of ulcerations in the 52 cm. of resected 
jejunum was constant, and additional ulcer- 
ations were found to extend all the way 
to the ileocolic junction. If the pathology 
had been due to the digestive action of 
stomach secretions, instead of finding well- 
circumscribed ulcerations with normal in- 
tervening mucous membrane, as was noted 
in our case, the appearance of a more 
diffusely necrotic area would have been seen. 

The findings of ulcerations and perfora- 
tions unrelated to sites of preexisting path- 
ology fail to defend the importance of 
altered repair of diseased tissues in their 
development. The finding of a prompt 
leukocytic response, along with the physical 
findings of an acute peritonitis following 
the perforations, failed to substantiate the 
existence of a suppression of inflammatory 
response. T'urthermore, the microscopic 
findings of the resected jejunum, removed 
shortly after perforation, demonstrated a 
normal invasion by inflammatory cells and 
a prompt appearance of granulation tissue 
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around the margins of the perforations and 
in the bases of the ulcerations. 

A single satisfactory explanation for the 
development of gastrointestinal complica 
tions of corticotropin and adrenal hormone 
therapy is lacking and will probably not 
be forthcoming. More likely there are sev 
eral contributing factors operating to pro 
prevent the occurrence of 
ulcerations. Included are autodigestion by 
secretions produced by the entire gastro- 
organs and 


duce or to 


intestinal tract and 
an alteration of the natural defenses of the 


accessory 


mucosa, the latter secondary to a decrease 
in mucus production and an inhibition of 


inflammatory response to injury. Additional 
etiological factors probably exist, and our 
ignorance of their pathogenesis results in 


our utilizing such statements as “susceptible 
mucosa” and “constitutional —predisposi 
tion.” The duration of hormone therapy 
and the dosage are apparently of little sig 
nificance in predicting occurrence of com- 


plications. 

A characteristic feature of all living tissue 
is the continuous process of death of cells 
and replacement by growth of new tissues. 
The latter process is dependent on the 
maintenance of an equilibrium or of posi 
tive nitrogen balance. The continuous secre 
tion and absorption of enzymes, water, and 
electrolytes along with trauma of peristaltic 
activity and exposure to intestinal contents 
expose the gastrointestinal tract to consid 
The extent of 

great 


erable “wear and _ tear.” 


cellular exfoliation 
of mitotic figures normally noted along the 


and the number 
intestinal tract attest to the dynamic state 
of the mucus membrane of that system. The 
cytotoxicity of antileukemic agents is mani 
fest in tissues demonstrating a high rate of 
metabolism. In addition to causing a hypo 
plasia of bone marrow, ulcerations of the 
gastrointestinal epithelium are — frequent 
toxic findings and reflect the increased me 
tabolism of the epithelium of that system. 
In the presence of increased body catab 
olism and impaired growth of tissues, the 
more rapidly growing or metabolizing tis- 


666 


sures suffer more than the more quiescent 
tissues. 

sy the time hormonal therapy is utilized 
in a given patient, the recipient often pre- 
sents a state of advance inanition secondary 
to decreased intake of protein and increased 
destruction of tissue. The integrity of the 
bowel wall reflects the state of depletion 
manifested by his external appearance. The 
effect of glucocorticoids on protein metab- 
olism appears to play an important role in 
the development of gastrointestinal com- 
plications secondary to hormonal therapy. 
That they have a duel action has been recog- 
nized, one being an inhibition of protein 
synthesis and the other a catabolic effect 
manifested by a mobilization of tissue pro- 
tein. The stage is thus set by the chronic 
illness and the additional metabolic insult 
of hormone therapy leads to the complica- 
tion of further loss of tissue integrity and 
eventual ulceration. Studying children, 
Blodgett et al.2* found that cortisone tends 
to slow the growth within a few weeks of 
onset of therapy. The gain in weight and 
sense of well-being following hormonal 
therapy belies the detrimental effect exces 
sive adrenal corticoids have on the tissues 
of the body. An excessive endogenous pro 
duction of adrenal hormones produced by 
the stress of the initial pathologic process 
prior to institution of therapy compliments 
the subsequent action of hormone therapy. 
lindlay and Howes * showed that the di- 
rect tendency toward delayed healing caused 
by cortisone is augmented by a preexisting 
state of protein depletion. The patient re- 
ported represented an advanced state of 
debility at the time hormonal therapy was 
initiated. The findings in this case of ulcer 
ations on the antimesenteric border of the 
bowel at the site of relatively poor circula 
tion is consistent with the hypothesis which 
stresses the etiological importance of altered 
protein metabolism on the development of 
ulcerations complicating hormone therapy. 

The use of adrenal corticosteroids in the 
initial therapy of ulcerative colitis has been 
questioned, and in the case under discussion 
therapy was initiated with some trepidation. 
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Hormone therapy was utilized, realizing it 
would probably arrest the acute and pro 
gressive process promptly which, within a 
short period, had converted the patient from 
a healthy, gainfully employed person to one 
who was debilitated and acutely and chron 
Regarding the use of hormones, 
for utilizing large 


ically ill. 
current 

initial doses, hoping a remission will be 
promptly induced. The management of the 
case under discussion reflected that mode of 
therapy. The authors are of the opinion 
that large initial dosages of hormones are 
probably unnecessary in most cases and are 
patients whose 


practice calls 


potentially dangerous in 
physical states reflect a marked degree of 
protein depletion. 

As one reviews the literature, it becomes 
apparent that although the newer and more 
potent cortisone and hydrocortisone deriva 
tives have a lessened salt-retaining effect, 
their use is accompanied by a higher inci- 
dence of ulceration and perforations of the 
gastrointestinal tract. Therefore, the hor 
mones of choice in patients where electro- 
lyte disturbances are not anticipated and 
where catabolic activity is especially unde 
sired are cortisone and hydrocortisone, not 
their synthetic derivatives, prednisone and 
prednisolone. The concomitant use of ana 
bolic hormones, either estrogens or testo 
sterone or a combination of both, and the 
maintenance of a high protein intake should 


be practiced with adrenal corticosteroid 
therapy. 
Summary 
patient with acute ulcerative colitis 


developed multiple ulcerations and perfora 
tions of the jejunum and ileum shortly after 
commencing a course of therapy with 
prednisone. The etiological significance of 
altered gastric secretions and suppressed 
inflammatory response in the causation of 
the complicating lesion is questioned. In 
the case presented the protein catabolic 
effect of the induced hyperadrenal state 
probably potentiated the already existent 
tissue inanition and led to loss of tissue 


integrity and ulcerations. 
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Chief, Laboratory Service, Veterans Adminis 
tration Hospital (Dr. Thomson). 
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Epirep BY WILLIAM B. Bean, M.D. 


Treatment of Heart Disease: A Clinical Physiologic Approach. By Harry Gross, M.D., 
F.A.C.P., and Abraham Jezer, M.D. Price, $13.00. Pp. 549, with 91 illustrations 
W. B. Saunders Company, 218 W. Washington Sq., Philadelphia 5, 1956. 

This book deals with the major types of heart disease and their complications, with a 
discussion first of the pathologic physiology involved and then the treatment. The latter is 
gone into in some detail. The first part has to do with basic mechanisms. It delves extensively 
into the pathologic physiology of myocardial insufficiency, and it includes chapters on the 
arrhythmias, digitalis and quinidine, and diet in heart disease. The bulk of the book is con- 
cerned with specific types of heart disease. The book is adequately illustrated, principally 
with x-rays and electrocardiograms (there is an abundance of the latter). Rather curiously, 
the illustrations are not referred to in the text. There is a long list of references at the end 
of each chapter and an appendix of diets, menus, etc. at the end of the book 

The authors’ objective of going over the pathologist physiology forming the basis for 
treatment is a commendable one and is followed conscientiously. Treatment is described 
thoroughly, often with exact doses of drugs. Procedures, e. g., pericardicentesis, are described 
in detail. The book should therefore be of considerable practical value to clinicians, I liked 
the summaries at the end of many of the chapters and sections. The book is written in a 
manner easy to read. However, occasional statements are not clear, e.g., “The lack of any 
specific action of salicylates on the sedimentation rate is clearly demonstrated by the prompt 
rise in the sedimentation rate following discontinuation of the drug” (p. 273). In the same 
section the statement, “The salicylates increase the sedimentation rate of the red cells " 
seems to contradict what has just been said in the preceding paragraph (p. 274). A few 
other errors or apparent errors should be pointed out. The statement (in discussing circus 
movement), “When the circuit time is greater than the refractory period, the atrial tissue 
fails to respond to the impulses” not only is incorrect but does not follow from preceding 
statements (p. 71). The statement “Glomerular filtration is also impeded by increase in renal 
venous pressure” (p. 355) is questionable and does not agree with Fishberg (“Hypertension 
and Nephritis,” 1954, p. 26). I found the authors’ use of “volumes percent” in referring to 
hemoglobin concentration (pp. 330 and 367) somewhat puzzling. On page 141, 40 gm. of 
mercury is apparently a typographical error. 

These are minor criticisms. The task of writing a book of this sort is a difficult one, 
and it seems to me the authors have done it well. All physicians should find the book of 


interest and value. 


Grorce F, M.D. 


Human Perspiration. By Yas Kuno. Price $9.50. Pp. 416, with illustrations. Charles 


C Thomas, Publisher, 301-327 FE. Lawrence Ave., Springfield, IIL, 1956. 

There are two environments which determine our reactions to the weather—our internal 
environment and the heat, moisture, and air movement of the world about us. Except as a 
perennial conversation piece for breaking social ice jams, few people know or care why or 
how “weather” makes them perspire. They are simply annoyed by it. With the exception 
of the unhappy victims of ectodermal dysplasia, we all get in a sweat sometime or other, and 
this is the classic book which tells us all about it. The original edition, published in 1934 by 
a devoted scholarly Japanese investigator, Kuno, has long been out of print. It was established 
immediately as the definitive study of human perspiration. Anyone interested in problems of 
acclimatization and adaptation to heat went to this as a source of thoroughly grounded research. 
The whole problem has been neglected pretty generally by physicians, though many patients 
cannot be treated properly without clear understanding of the effects of heat on them in bed, 
at operation, or during recovery, by day and by night 

This new edition, completely rewritten, is notable because it summarizes a large new body 
of data arising from studies done during World War II and since that time. Such studies 
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lave carried solutions one or several stages further along in some aspects of the problem, 
but still the massive contribution to the work came from Kuno’s own laboratory. It is rare 
today in physiology and medicine for anyone to dominate any field so completely, let alone 
so well as Kuno has dominated research in human perspiration. 

The structure, mechanisms, distribution, variation, and function of units of the sweating 
apparatus are explained and illustrated with comprehensive skill. He describes the two remark- 
able phases of acclimatization—first the change which makes sweating begin more promptly 
on exposure to heat along with the increased volume of sweat which accompanies the rapidly 
gained cardiovascular thermal adaptation, and then a slower salt-saving change mediated by 
the adrenal cortex—which constitute the two adaptations. Perhaps months or years later 
gradually a sweat-conserving process may become established, at least in tropical countries. 
Then less sweat is produced for a given heat stimulus. This is important, since sweat which 
cannot evaporate has its cooling function largely wasted. The exhaustion of sweating mecha- 
nisms, acutely in heat stroke, more gradually in a state resembling cumulative fatigue, which 
was first established during World War II, js ably discussed. It may cheer those who resist 
the mental repose prevalent in devotees of the all-encompassing systems to know that Kuno 
has not needed to invoke the terms or concepts of “stress.” 

The explanation for the uneven intensity of sweating on the palm as being the result of 
repeated pressure is inaccurate if the photograph is correct, since at least at the distal part 
of the palm sweating is most intense between and not at the exact site of the normal pressure 
points. Most sweating actually occurs on the palms in areas where palmar erythema presents 
its most intense redness 

If Kuno himself wrote the book he has better mastery of medical English than most per 
sons writing in this country today. If a translator did it, praise for his excellence will be 
hidden under the oblivion of total obscurity. There are more typographical errors than par 
for the course in this book, perhaps because in a foreign language it is more difficult to find 
mistakes. Many references noted in the text are not included in the rather brief bibliography. 
An occasional sentence has a turn or usage perhaps Japanese, certainly not American, On a 
certain page “pudendal” emerges as “prudental,”” perhaps wisely but not too well. The habit 
of forecasting what will appear later as “See page 250,” etc., is a little annoying and probably 
unnecessary, but these are trivial specks in a monumental study of a vital but simple problem 
which is all too often neglected. Here it is approached by the simple tools of observation, 
logic, and experiment in a classic book which again will assume its domination of the field 

Wittiam B. Bean, M.D 


Pathologic Physiology: Mechanisms of Disease. Il. 2. Edited by William A, Sodeman. 
Price, $13. Pp. 963, with 173 illustrations. W. B, Saunders Company, 218 W. Wash 
ington Sq., Philadelphia 5, 1956. 

Some months ago, hard pressed to define the peculiar genus “internist,” I described him 
as a general practitioner of medicine attempting to pursue his art without benefit of instru- 
ments beyond those required for physical examination, plus the hypodermic syringe and book 
of prescription blanks. I might have added that to be a good internist or teacher of medicine 
he needed more than a passing acquaintance with the kind of knowledge contained in Sode- 
man’s text. 

With today’s insistence on understanding of the reasons behind abnormal functioning 
of tissues and organs rather than a chief reliance on the morphologic changes detected 
grossly or microscopically by the pathologist, physiology takes its place as the primary 
discipline of the student of medicine. No longer will a thorough knowledge of the history, 
etiologic factors, pathologic changes, and clinical manifestations of an abnormal physical 
condition suffice in explaining a disease process to students, patients, or the physician himself 
It is precisely here that books such as Sodeman's are required to supplement the presentations 
found in ordinary textbooks of medicine. Full cognizance of this need and an attempt to tell 
“how the patient got that way” are evident in the current textbooks of medicine. But lack 
of space and lack of the excellent organization found in the Sodeman text make their 
coverage of pathologic functioning inadequate, 

A galaxy of talent has been assembled to deal expertly with the wide fields of knowledge 
that must be encompassed in a volume on pathologic physiology. I was particularly impressed 
with the section on water balance, by Pullen and Rushmer; the discussion of the effects of 


physical, toxic, and chemical agents on the body economy, by Bean; the entire discussion of 
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the circulatory system, by Sodeman, Roberts, Hall, and La Due, and the urinary tract, by 
Corcoran and Page. The other sections are handled with equal skill and authority. 

If one book were to be singled out as the most important for preparing a candidate for 
examinations for the Board of Internal Medicine, this probably would be it--not because it 
contains more factual knowledge than any other, but because it presents the kind of knowledge 
internists need for their particular job. For the same reason it will doubtless be popular with 
most medical teachers. For some practitioners seeking an outline of what to do in a given 
situation it will be less valuable than a standard textbook of medicine, where statements are 
more dogmatic. The book is well printed and well illustrated. In a few sections, notably 
those dealing with infections, a more extensive bibliography would have been desirable. 
Taken altogether, it is an outstanding collection of monographs of which each author may 


well be proud 


Paut S. M.D. 


The Image of the Heart and the Principal of Synergy in the Human Mind. By Daniel 
FE. Schneider, M.D. Price, $6. Pp. 267, with illustrations. International Universities 
Press, Inc., 227 W. 13th St., New York 11, 1956. 

I should advise internists not to read this book unless they subscribe wholeheartedly and 
uncritically to the faith of psychoanalysts. The theme might fascinate anyone, and especially 
physicians and internists. Unfortunately, the whole religious dogma and jargon of Freudian 
psychoanalytical psychiatry demonstrate in standard form basic inability to separate strong 
and well-presented convictions from established facts. While hypotheses are useful, and 
theories valuable, facts are essential. In short, despite the elaborate employment of abstruse 
mathematical formulae and a number of studies which at least give lip service (should I say 
oral service’) to ordinary physiologic concepts and to clinical investigation, there 1s no clear 
separation of word, idea, and thing. No doubt the author's thesis has an element of truth 
There may be a representation within us—some kind of physical nidus for sound with the 
heart as its conceptual center. The idea of the heart as symbolic of the genitals would occur, 
I believe, only to someone who was so haunted by sex symbolism that any object of any 
dimension, size, or shape might be identified as gonadal. We see what we look for, not 
necessarily what is there. 

I have no doubt that this book will please psychoanalysts, at least some of them; but this 
is a glaring example of the fact that many psychoanalysts, at least those who write a great 
deal, are no longer clinicians or physicians. They are specialists who have left concepts of 
physiology and medicine somewhere in the distance 

I am not willing to believe that the laws of logic, of evidence, and of biology cannot be 
applied to the extremely difficult problems of psychiatry, and even those of psychoanalysis 
Granted, it may be impossible to get a series of true controls in such a complex field; 
nevertheless, success of the method in predicting must be established if there is ever to be 
any demonstration of validity. I would like to see as few as ten patients examined by those 
who believe in ideas expressed in this book and have predictions made as to who would 
have a heart attack, what kind, and when. So far it is all post hoe. Lacking such evidence, 
we can only conclude that the value of this book for internists and cardiologists is measured 
by the five lines with which the author disposes of cholesterol, Even in the interesting study 
of combined electrocardiography and electroencephalography, one finds no mention and 
apparently no thought of a control study using the same preparatory drugs, etc. One marvels 
at sudden death and a postmortem examination which showed “nothing but acute coronary 
closure and no pre-existing disease.”. The words and notions of cybernetics float back and 
forth, feeding forward more often than back in uncontrolled fashion, and do not even seem 
to form a real image in the “integrative sonic—ultrasonic barrier—theoretically described as 
existing in the human nervous system basically mediated by the solitary nucleus and solitary 
tract and their various connections to the brain and to the body.” The whole effect of this 
book on my nervous system, such as it is, resembles that which Schneider relates in the brutal 
childhood of Edgar Allen Poe who is described as being “fed on alcohol soaked in gin.” This 
is too strong medicine for most of us. My recommendation is keep off 

Wittiam Bean, M.D 
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News and Comment 


ANNOUNCEMENTS 


Symposium on Venereal Diseases.—Jhe eighth annual Symposium on Recent Ad- 
vances in the Study of Venereal Diseases will be held in the auditorium of the Department 
of Health, Education, and Welfare, Washington, D. C., on April 24-25, 1957. 

The sessions are open to all interested physicians and workers in allied professions 
Hundreds of participants from all parts of the country, including many outstanding authorities 
on venereal disease, attend annually to exchange the latest available information. 

Topics to be discussed will cover many aspects of venereal disease control, including basic 
and clinical research, serology, epidemiology, treatment, program operation, and professional 
education. 


Venereal Disease Postgraduate Conference.—Jhe 26th Venereal Disease Postgraduate 
Conference for physicians, sponsored by the University of Tennessee College of Medicine 
and the Public Health Service, will be held at the College of Medicine in Memphis, April 
18-20, 1957, inclusive. 

The course is designed to acquaint the practitioner with the latest developments in 
diagnosis, treatment, and management of the venereal diseases. No tuition will be charged 
Applications for admission are to be sent to Dr. Henry Packer, Department of Preventive 
Medicine, University of Tennessee College of Medicine, Memphis 3. 

Discussion leaders for the course will be drawn from university faculties, Public Health 
Service personnel, and other outstanding authorities in the field 


Fellowship in Cardiology.—A fellowship in cardiology is available at the Veterans 
Administration Hospital, 42d & Clement St., San Francisco 21, on July 1, 1957. The fellowship 
is supported by the San Mateo County Heart Association, the fellow being appointed from 
Stanford University School of Medicine. The stipend is $300 per month, the appointment for 
one year, Appointments are renewable. Applicants must be graduates of Class A medical 
schools and citizens of the United States 

Several fellowships are also available in hematology and chemotherapy of tumor and 
lymphoma, in conjunction with Stanford University School of Medicine. Stipend begins at 
$300 per month. Fellowships are supported by the National Institutes of Health in conjunction 
with a research project. Those interested should address inquiries to Dr. Forrest M. Willett, 
Chief, Medical Service, at the above address. 


American Goiter Association.—Jhe 1957 meeting of the American Goiter Associa- 
tion will be held in the Hotel Statler, New York, May 28, 29, and 30, 1957. 

The program for the three-day meeting will consist of papers and discussions 
dealing with the physiology and diseases of the thyroid gland. Address inquiries to 


John C. McClintock, M.D., Secretary, 149% Washington Ave., Albany 10, N. Y. 
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BROAD ANTICHOLINERGIC BLOCKADE 


Pro-Banthine’ Relieves Pain, 
Accelerates Peptic Ulcer Healing 


The efficiency of Pro-Banthine (brand of 
propantheline bromide) in inhibiting the 
chemical substance which mediates para- 
sympathetic gastric activity explains the 
success of the drug in ulcer therapy. Pro- 
Banthine blocks acetylcholine at both the 
ganglia and parasympathetic effector 
sites. This dual action controls excess 
neural stimulation of both gastric secre- 
tion and motility. 

The therapeutic benefits of this anti- 


cholinergic blockade consist, as many 
clinical investigators have noted, in 
prompt relief of ulcer pain and pro- 
nounced acceleration of ulcer healing. 

The suggested initial dosage is one 1 5- 
mg. tablet with meals and two tablets at 
bedtime. Two or more tablets four times 
a day may be indicated in severe manifes- 
tations. G. D. Searle & Co., Chicago 80, 
Illinois. Research in the Service of 
Medicine. 
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This Food Serving 
is Low in Fat 


In the dietary regimens recommended by 
nutrition and medical authorities for the 
purpose of reducing fat in the diet the im- 
portance of the morning meal is given full 
recognition. 


A breakfast main dish, a food serving con- 
sisting of 1 ounce of ready-to-eat or hot 
cereal, 4 ounces of whole milk, and 1 tea- 


spoon of sugar has a well-merited place 
among those considered for reducing the 
fat intake in the diet as shown below. Not 
only is this portion low in fat and low in 
cholesterol but it makes a worth-while con- 
tribution of complete protein, essential B 
vitamins, and minerals. Thus it merits in- 
clusion in dietary regimens for the purpose 
of reducing fat in the diet. 


Nutritive Composition of Average Cereal Serving 


Cereal, 1 oz. 
Whole Milk, 4 oz. 
Sugar, 1 feaspoon 


Cereal** 


Whole Milk 
4 oz. 


Sugar 


1 oz. 1 teaspoon 


203 

7.3 gm. 
5.3 gm. 
32.2 gm. 
0.169 gm. 
1.5 mg. 
195 1. U. 
0.16 mg. 
0.25 mg. 
1.4 mg. 
1.5 mg. 
16.4 mg. 


Calories 
Protein 

Fat 
Carbohydrate 
Calcium 

lron 

Vitamin A 
Thiamine 
Riboflavin 
Niacin 
Ascorbic Acid 
Cholesterol 


0.025 gm. 


0.12 mg. 
0.04 mg. 


104 83 16 
3.1 gm. 4.2 gm. 
0.6 gm. 4.7 gm.* 
22 gm. 6.0 gm. 
0.144 gm. 
1.4 mg. 0.1 mg. 

- 195 1. U. 
0.04 mg. 
0.21 mg. 
1.3 mg. 0.1 mg. 

— 1.5 mg. 

— 16.4 mg.* 


“Nonfat (skim) milk, 4 oz., reduces the Fat value to 0.1 gm. and the Cholesterol value to 0.35 mg. 
**Based on composite average of breakfast cereals on dry weight basis. 


Bowes, A. deP., and Church, C. F.: Food Values of Portions Commonly Used. 8th ed. Philadelphia: A. deP. Bowes, 1956. 
Cereal Institute, Inc.: The Nutritional Contribution of Breakfast Cereals. Chicago: Cereal Institute, Inc., 1956. 
Hayes, O. B., and Rose, G. K.: Supplementary Food Composition Table. J. Am. Dietet. A, 33:26, 1957. 


CEREAL INSTITUTE, Inc. « 135 South LaSalle Street, Chicago 3 


A research and educational endeavor devoted to the betterment of national nutrition 
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A Widely Preferred Antihypertensive 


... because Rauwiloid (alseroxylon) is outstanding for 
its effectiveness and safety ... because minimal dosage 
adjustment is necessary ... because the incidence of 
depression is low . . . because up to 80°% of patients with 
mild labile hypertension and many with more severe 
forms respond to Rauwiloid as the sole medication. 


An Effective Tranquilizer, too 


. .. because Rauwiloid’s nonsoporific sedative action 
relieves anxiety in a long list of unrelated diseases 
not necessarily associated with hypertension . . . with- 
out masking of symptoms. . . without impairing in- 
tellectual or psychomotor efficiency. 

Dosage: Simply two 2 mg. tablets at bedtime. 


A logical first step when more potent drugs 


Rauwiloid is recognized as basal 
medication in all grades and types 
of hypertension. In combination with 
more potent agents it proves syner- 
gistic or potentiating, making smaller 
dosage effective and freer from side 
actions. 


Rauwiloid + Veriloid® 
In moderate to severe hypertension 
this single-tablet combination per- 
mits long-term therapy with depend- 
ably stable response. Each tablet 
contains 1 mg. Rauwiloid and 3 mg. 
Veriloid (alkavervir). Initial dose, 1 
tablet t.i.d., p.c. 


After full effect one tablet suffices. 


Rauwiloid + 

Hexamethonium 
In severe, otherwise intractable hy- 
pertension this single-tablet com- 
bination provides smoother, less 
erratic response to hexamethonium. 
Each tablet contains 1 mg. Rauwi- 
loid and 250 mg. hexamethonium 
chloride dihydrate. Initial dose, 4% 
tablet q.i.d. 
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ALUM™MINUM™ HYDROXIDE Philadelphia 1, Pa 


WHAT WE KNOW ABOUT ALLERGY 


by Louis Tuft, 12 pages, 15 cents 


FOOD ALLERGY 
by Samuel M. Feinberg, M.D., 6 pages, 10 cents 


SKIN ALLERGY 
by Samuel M. Feinberg, M.D., 6 pages, 10 cents 


THE MENACE OF ALLERGIES ASTHMA AND HAY FEVER 


by Samue! M, Feinberg, M.D., 6 pages, 10 cents 


AMERICAN MEDICAL ASSOCIATION 
535 NORTH DEARBORN STREET @ CHICAGO 10 @ ILLINOIS 
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Of interest to y 
a and your patients 


vertigo, nausea and vomiting 


controlled by 


and the labyrinth 


structurally and functionally 
part of an elaborate special sense 
organ, the vestibular system — 
“constantly functioning and with 
quite definite central connections 
and motor responses... .’”' 


BONAMINE 


BRAND OF MECLIZINE HYDROCHLORIDE 


—effectively blocking responsible physiological 
pathways to provide immediate and long-lasting 
relief from vertigo, nausea and vomiting associ- 
ated with 

the postoperative state —‘‘Bonamine is a suppres- 
sor of postoperative nausea and vomiting, and has 
a potential use in contributing to the comfort and 
clinical well-being of patients recovering from 
surgery requiring general anaesthesia. 


cerebral arteriosclerosis ~— Bonamine ‘‘provided 
effective protection against attacks of vertigo’’ 
in 93.6'c of the patients with this complaint. ‘‘The 
lack of adverse effects... suggests that long-term 
use of this drug to provide continuous protection 
against attacks of vertigo is a reasonable proce- 
dure in the management of such patients.’”’ 


motion sickness—In a comparative study involv- 
ing many thousands of subjects, Bonamine was 


*Trademark 


HCI 


the only motion-sickness preventive effective ina 
single daily dose. The duration of action with 
Bonamine ‘‘is clearly longer than that of the other 
drugs tested,’’* Bonamine is notably safe and free 
of side effects which might interfere with the 
patient’s normal activities. 


Bonamine also controls effectively the dizziness 
and emesis associated with radiation therapy, 
Méniére’s syndrome, fenestration procedures, 
labyrinthitis and streptomycin toxicity. 


Bonamine is available as scored, tasteless tablets, 
25 mg.; also in the form of mint-flavored chewing 
tablets, 25 mg. 


References: 1. Krieg, W. J.8.: Funetional Neuroanatomy, Phil- 
adelphia, The Blakiston Company, 1947, pp. 111-133. 2. Kinney, 
5, M. Soe. New Jersey 53:128 (March) 1956. 3. Weil, L. L.: 
Florida J. Gen. Pract. 4:9 (July) 1954. 4. Report of Study by 
Army, Navy, Air Force Motion Sickness Team: J.A.M.A, 160:755 
(March 3) 1956. 
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desserts’ 
aren't alike, either... 


There’s a difference: 


“DESSERT A 


*DESSERT B 


“DESSERT 
**RENNET-CUSTARDS 


(e of 
seven Fevers) 


Fresh milk is the basis of “Junket” rennet- 
custards. That is why they are higher in 
nutritional value than many commercially 
canned “Baby desserts”. Rennet-custards 
furnish valuable protein, calcium and 
phosphorus needed for sturdy bone 
development and growth. 


Rennet-custards, made with fresh milk and 
“Junket’” Rennet Powder or Tablets, are 
widely advocated as one of the first solid 
foods in the infant dietary ... and as a 
refreshing, readily digested dessert for 
toddlers and older children too. 


ket 


RENNET POWDER 

Makes Fresh Milk into Rennet-Custards 
“Junket’’ Rennet Powder — Vanilla, Raspberry, 
Lemon, Orange, Chocolate, Maple, Strawberry. 


*‘Junket’’ Rennet Tablets — not sweetened or flavored. 


**JUNKET’’ (Reg. U.S. Pat. Off.) is the trade-mark of Chr. Hansen's 
Laboratory, Inc., Little Falis, N.Y., for its rennet and other food products. 


ATTENTION DOCTORS! 
Suqar-C 


TRADEMARK 


A NEW URINE SUGAR TEST TAPE 
AVAILABLE THROUGH AN ENTIRELY 
NEW MEDIUM... 

AUTOMATIC MERCHANDISING! 


Now EVERYONE (including the million or more 
unknown diabetics) can determine privately 
and at their convenience, if they have sugar and 
should see their doctor. SUGAR-CHEK is a spe- 
cific test for urine glucose. 

With every hermetically sealed SUGAR-CHEK 
Test is a comprehensive diabetes information 
folder. 


NATION-WIDE DISTRIBUTORSHIPS 
NOW BEING ESTABLISHED 
for sample SUGAR-CHEK and 
Information Write: 
Clinical Development Laboratories 


2600 SOUTH WALNUT STREET 
SPRINGFIELD, ILLINOIS 


y & 

an 
Prot. | Fot | Corbe.| Ce. | P. |Vit. Ribs. 
Col. | gm. | gm. | gm. | mg./ mg.) 1.0.) mg. Gal 
— - FOR SUBAR 4 
100 | 2.32/ 1.89) 17.72| 76| 43) 25 |0.160 YOUR CONVENIENCE 

YOU MAY Rave 
102 | 2.4/3.2 16.5 | 69) 228 |0.110 

96.5| 3.2 | 3.6 | 12.7 | 123 |102/ 175 
_**Made with fresh milk and “Junket” Rennet Powder. 
4s 
iy: 


‘Thorazine’ relieved this patient’s severe anxiety 
and fear. She was able to continue working and 
soon began to gain insight. 


“THORAZINE’ CASE REPORT 


patient : 29-year-old single female. Severe anxiety of two months’ duration. 
Complained to police of car following her home nightly. Afraid to quit job 
because of fear of reprisal by communists in her office. 


response: Intensity of symptoms diminished rapidly when ‘Thorazine’ was 
given. After one week, “remarks were no longer directed at communists.’’ Patient 
quit her job and got a new one. 


After three months of ‘Thorazine’ therapy, patient stated that she ‘‘felt fine” 
and her “work was very good.” “Maybe it was my nerves and imagination, 
but that’s behind me.” 


This case report is from the files of the patient's physician, 


ey H O R A 7. I N E* one of the fundamental drugs in medicine 


Smith, Kline & French Laboratories, Philadelphia 
*T.M. Reg. U.S. Pat. Off. for chlorpromazine, S.K.F. 


the office is full of commun 


ALCOHOLICS ANONYMOUS 


Written from the standpoint of a member, the basic 
treatment procedures are described and the psychological 
All of problems confronting the alcoholic are discussed. 


these articles have 
appeared in TODAY’S HEALTH ALCOHOL AND CIRRHOSIS OF THE LIVER 
Relationship between alcohol, diet and cirrhosis. Increasing 


: stress on nutritional differences. 
in one pamphlet. by Russell S. Boles 


and are now available 


HOW TO HELP A PROBLEM DRINKER 


Understanding the alcoholic’s capabilities, the necessity of 
help, causes of his condition. 
by Edward A. Strecker and Francis T. Chambers, Jr. 


ALCOHOLISM THE TREATMENT OF ALCOHOLISM 


Tracing the steps from convincing the alcoholic that he is sick 
through treatment and cure. 
by Lewis Inman Sharp 


an 


CONDITIONED REFLEX TREATMENT 
OF CHRONIC ALCOHOLISM 


important Its place among methods of treatment tcday, 


its development and correlation with personality factors. 
by Walter L. Voegtlin 


problem INSTITUTIONAL FACILITIES FOR THE 


TREATMENT OF ALCOHOLISM 


Comparative differences, in drinking, with 


1n today S livin £ the last century, new establishments and methods of treatment, 


lack of trained personnel. 
by E. H. L. Corwin 


THE ABOVE SIX PAMPHLETS ARE AVAILABLE 
IN BOOKLET FORM FOR ONLY 50 CENTS 


HOW EXPERTS MEASURE DRUNKENNESS 


A partial transcript of an actual courtroom case. 
H. A. Heise 
8 pages, 15 cents 


BARBITURATES, BOOZE AND OBITUARIES 


A discussion of the dangers of mixing alcohol and bar- 
biturates. 

Donald A. Dukelow 

4 pages, 10 cents 


ADDRESS REQUESTS TO: 


ORDER DEPARTMENT 
AMERICAN MEDICAL ASSOCIATION 
535 NORTH DEARBORN STREET 
CHICAGO 10, ILLINOIS 


= 
: 
a 
» 
= 


SUPERIOR ORAL 
CHOLECYSTOGRAPHY 
AND CHOLANGIOGRAPHY 


g Excellent cholecystograms are readily obtainable. 


The side reactions are usually minimal, only rarely very 
disturbing, and often completely absent. 


EJ In a fairly large percentage of cases, the cystic and 
the common ducts are quite definitely outlined, 
and occasionally even the hepatic duct.” 


Buckstein, Jacob: The Digestive Tract in 
Roentgenology. Philadelphia, J. B. Lippincott Co., 
2nd ed., 1953, vol. 2, p. 1003. 


LABORATORIES 


NEW YORK 18, N.Y. * WINDSOR, ONT. 


Telepaque (brand of iopanoic acid), trademark reg. U. S. Pat. Off. 


DOSAGE: 

The average adult dose of 
Telepaque is 3 Gm. 

(6 tablets). In persons of thin 
or medium build, weighing 
less than 150 Ib., 2 Gm. 

(4 tablets) may be sufficient. 


SUPPLIED: 

Tablets of 0.5 Gm. 

in envelopes of 6 tablets, 
boxes of 5 and 25 envelopes, 
and bottles of 500. 


+ 
NORMAL GALLBLADDER 
4 j 4: & 
ae 
: 


YOUR 
GUIDE TO 
CURRE 


Divided into sections, one devoted to 
books and the other to periodical literature, 
the QUARTERLY CUMULATIVE 
INDEX MEDICUS contains a list of 
as to authors and subjects. The exact 
NT PUBLICATI ONS bibliographic reference is given under the 
author with titles in the origina! language, 
while titles under subjects are all in 
English. The index also includes a listing 
of journals, addresses and publishers. 


The QUARTERLY CUMULATIVE 
uarter] INDEX MEDICUS appears twice a year; 
y volumes are cloth bound and cover 
periodicals for six months as indicated 
on the publication. These two volumes will 


Cumulati ve be a convenient and inclusive reference 


for current medical literature. Invaluable 
for practitioners, specialists, teachers, 


litors, writers, investigators, 
Index Medicus 


WITH AUTHORS 


SUBSCRIPTION PRICE $25.00 PER YEAR AND SUBJECTS. ... 


CANADIAN AND FOREI 


GN $27.00 PER YEAR 


AMERICAN MEDICAL ASSOCIATION 
535 NORTH DEARBORN ad CHICAGO 10 


The “well-informed” patient can help you, by 
helping himself. For reliable information on this subject, 


HEAR Y have your patients read; 


HEALTHY HEARTS 
A collection of Hygeia articles: The War Against Heart Dis- 


DISEASE cases Still Rages, Hearts in the Breaking, Preventing Heart 
Attacks, Heart Diseases of Middle Life. 


20 pages, 20 cents 


STROKE 


In relation to overweight, hardening of the arteries, high blood 


AH indiscriminate pressure, blood clots, diabetes. 


killer, 
touching 
the young 


or old 


by William W. Bolton 

8 pages, 15 cents 

HEART ATTACK 

Covering types of attacks, symptoms, relief and heart diseases 
by Walter Modell 

12 pages, 15 cents 

A KITCHEN FOR THE “TAKE-IT-EASY" COOK 


Designed for the cardiac housewife, but the work-saving ideas 
can be applied in any kitchen, Illustrated 

by Anna May Wilson 

16 pages, 20 cents 


WRITE TO: 
BUREAU OF HEALTH EDUCATION 


AMERICAN MEDICAL ASSOCIATION 
535 NORTH DEARBORN - CHICAGO 10 
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relaxes 
mind 


for anxiety 


aqnd tension tm 


everyday practice 


nonaddictive, relatively nontoxic, well tolerated 
® well suited for prolonged therapy 
® no blood dyscrasias, liver toxicity, Parkinson-like 
syndrome or nasal stuffiness 


e chemically unrelated to phenothiazine compounds 
and rauwolfia derivatives 


® orally effective within 30 minutes for a period of 6 hours 


for treatment oo} anxiety and tension states and muscle spasm 


2-methyl-2-n-propyl-1 ,3-propanediol dicarbamate— U.S. Patent 2,724,720 


Tranquilizer with muscle-relaxant action 


WALLACE LABORATORIES 
New Brunswick, N. J. 


DISCOVERED SUPPLIED: 400 mg. scored tablets (Bottles of 50 tablets) 
AND Usual Dosage: 1 or 2 tablets t.i.d. 
— Literature and samples available on request 
WALLACE 
LABORATORIES 
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nonaddictive 


| “Habituation does not follow the 
use of Miltown and... withdrawal 
symptoms have been completely absent.” 


relatively nontoxic Penningon, VMs 


found meprobamate [‘Miltown’| 
to be a drug of extremely low toxicity and 


well tolerated well tolerated ... no tendency to 


addiction was encountered.” 


) 

-) “No patient developed a tolerance 
to the drug, although medication was 
prolonged in some cases as long as 
six months.” 


For Anxiety 
/ “Complications associated with 
jt ens long-term therapy are probably seen in 
lowest incidence with meprobamate 
F L\ [‘Miltown’}.”’ 


Practice 


-) “Thus far, there has been very little 
evidence of actual habituation to mepro- 
bamate [‘Miltown’]|. No real tolerance has 
been observed.” 


THE Ow MEPROBAMATE , 
THE MILTOWN® 
MEPROBAMATE MOLECULE 


2-methyl dicarbamate— U.S. Patent 2,724,720 


Tranquilizer with muscle-relarant action 
DISCOVERED AND INTRODUCED 
By Wy) WALLACE LABORATORIES, New Brunswick, N. J. 


SUPPLIED: 400 mg. scored tablets (Bottles of 50 tablets) 
Usual Dosage: 1 or 2 tablets t.i.d. 


Literature and samples available on request 
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The 
Well-Proportioned 


Nutrients in 


Enriched Bread 


“Equally Important 
— in the Diet Adjusted fo 
Gout and Gouty Arthritis 


Ewricuen BREAD presents the fortunate combination of richness in many 
essential nutrients and negligible content of purines. This combination 
qualifies it eminently as an important food in the diet called for in gout 
and gouty arthritis. It has an equally justified place in both the “purine- 
free’’ diet recommended during acute attacks and in the purine-low diet 
advised during symptomless intervals. 


The added nutrients of enriched bread are selected qualitatively and 
quantitatively because of their importance in everyday nutrition. They 
have proved especially important in restricted diets. 


It is now advocated that the diet of patients with gout should also be 
low in fat, because fats purportedly inhibit purine excretion. The low fat 
content of enriched bread (approximately 3 per cent), together with its 
blandness, low bulk, and easy digestibility, proves advantageous in the 
diet of the gouty patient. 


Six slices of average enriched bread per day provide 12 grams of 
protein, 0.36 mg. of thiamine, 0.26 mg. of riboflavin, 3.35 mg. of 
niacin, 3.5 mg. of iron, and 126 mg. of calcium. These amounts 
contribute from 16 to 29 per cent of the patient’s daily nutritional 
needs of each of these essentials, yet represent only 378 calories, 


barely 19 per cent of the nutrient energy of a 2,000 calorie diet. 


The nutritional statements made in 

this advertisement have been reviewed 

AM ERICAN BAKERS ASSOCIATION by the Council on Foods and Nutrition of 
the American Medical Association and 


20 NORTH WACKER DRIVE « CHICAGO 6, ILLINOIS found consistent with current authoritative 


medical opinion 
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cancer 


Nausea and Vomiting promptly controlled = = = 


Smithy and Homburger' used ‘Compazine’ to control nausea and 
vomiting in 40 patients. Thirty-six of these patients had advanced 


cancer and four had other chronic diseases. 


their results: 
“,.. Nausea was diminished in 8 and completely suppressed in 


30 patients.” 
“Vomiting was diminished in 6 and controlled in 29 patients.” 


Available: 5 mg. tablets in bottles of so. 


1. Smithy, G.B., and Homburger, F.: ‘Compazine’ for the Treat- 
ment of Nausea and Vomiting in Patients with Advanced Cancer 
and Other Chronic Diseases, New England J. Med. 256:27 


(Jan. 3) 1957. 
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